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COSMALITE 


in STANDARD COIL PRODUCTS CO. TUNERS 


Of ccurs^ COSWALITE it use-d by the 

standard coil products CO., ;nc., 

in +beir TeJevisiofi ^nd Auto Set Tuning 
Assembfiet. It Ts ttie- first ckaice of those who 
fttsiit on preci^on and quaiity products at 
prices that are right! 


The advantagM of CQSMALfTE SHELLS 
FOR TELEVISION DEFLECTION YOKES are 
many. Ot prime importance is the lacf that 
we have available, without charge,, the tools 
for punching and notching many typos of 
Casmalite shells and coil forms. This means 
attractive prices with quicker deliveries. 


Consult us 
on your needs] 

''tw. U. a. Pa. OH. 
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sylvania radio tubes in 

rrWtfyurCfi-RADIOS SPEED THE 
CAB-DIRECTING MESSAGESI 


SYmNIA 

ELECTRIC 


R«d Cob drivflT rMtivl'Hrg rB{j)o*d in- 
lEnrcljani- for pjckiA-g up a fsj'O' in hit 
In tJ^ of JftdcdnfrpBlIi. 


Red Ceb of Indianapolis conducts 5 times more 
business wHb "Satellite'’ 2-waY FJH system 1 


'l‘±lT6 n^BiuEcl Ayctem d[ lu^tkaEj-iILa- 
patiJuUt IihJ Rfd CbIs Inr-., 
laakflD-RpfWt, Tniliiui-ii, wmk 'ei|}£ediiiJv 

Ked Cabv iiK,, ivttli 
iIm aaaiaUlAHTf and bechnicHl oilrHiE CkT 
Mdtoralii Rldk? EuglUMTA lo atnauT-r 
IIh prv-blrm of tummlJoii oT iJiK BiQgl# 
radio Irt(^«n:y aT|ijwct| tti tPKic:ab 
oppratH^TR. REpIsicbiE lli£ aln^lc mafral 
aiallob flinJ jlTt MoglR diRpaCjcliEr wilh 
bv4; iDdE]Kddt^iit atatHim,. tbc 
mak-Cfi it pomhlE br ■ lar^ hieL cobt- 
iDv Eb «ibdii£t many moR timn Hie 
ii*iDEHB and radio dH|>ati':b[d)( wLtLitHlt 
j nirtFTtl-H^ tlu flir, 'llsi;: 'bvc aiatinjiH orr 


Cbbtbftltftd by 4 9f4 of Rwitri™ 

tliulEr eIui V urtauR diipPl'CllR^'ringft^ipe 
ao (hat ftoy pimiber of di^ptdwr* Jrnni 

bbc tb- fi'Vf! may Be bREil aud ao ibat 

BBE:b clInpdEditr may aclKt one 

fit P> tiniE nr any rgmhiaaEiba^ 

Abd Lb ^VHv Ei^t In Iha 111 radin- 
nqb^pRd ejLh, ^vlvnmla'a rbt^[ed Lbct- 
la Tubea sre ^naly acntpd in (Jirir 
■nckiEia, pn’Ioi'iiiiDf; aduiLrably Jay In 
HThI day Mt, undw aH kind? gf iarTinfi 
ruad tMLadiiibOir Fhh^ utfarmaiCnr. cn 
&yivabi^ TwhE* RR Sylvania DiitnL- 
biura^ nr Mrila Radio Diviaifii],. 1^^ 
porjunii PcmiRylvanini- 
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lUhMlWAIDRE 

MlHIAimE 


MJrt-iit 
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NOW AVAILABLE 

THE FIUST PRACTICAL BOOK 

ON THE INSTAL1IN6 OF TV FM RECEIVED ANTEWNA5 

TV. . FM ANTENNA 


INSTALLATION 


ovrt PA&cs CR rmruiiLf 


by IRA KAMEN 

Manager, T«ravliTeir 

Cnmnieriiaf floifrc iBund Csrip-. 


PRACriCJL 
Uf.lO.tHt-MIHVTi 
iNfORMATTOH CCVfRIMa— 


ancf LEWIS WINNER 

jfjnriiCE «ntf 

COMMUMPCATfONS 


Anlonna Tooli 

(Bask TooJb RioqiQr-ed . , . Applicutiaci of thd Correel 
Took for SpoCific Tfps ol fnBUJEatton^ Ijivolring Flat- 
top Kook, S)pl« Koofi, Tilff Hoofs, Chlniitcys, Elo.) 

TlI(^ TV AnlonTta TnalnUaiioii Problem 

(PiiEulbouiitiiJ^ o( A[] TV tn^tt&LUtloiu , . 

Speeific Apptkmioii Fealnxu of ihe Various T^pn of 
Antcfutas Can B« [be^l for TV Worir ., Sotvio^ 

Re^otion Pruklacui , . . Iraprovln^ Si|fi]d.L|o<Nolda 
Rado.) 

ISolving ibr Problems of IZKTiHinr:! Reception 
(Faclota VTitb Wbicb Sarvieo Men Muil Be FstuilLaj- to 
Accurately fnertall Antennas For Full-Band Orrera^e . i . 
Typkal Problems Analyred.) 

Mi^b Prequaitcy TV Autesmu I|ial4ill4liona 

(Antoitnufi ojid frjslalEHtion ProcedtiKs Wltiob AHord Best 
ResoltB. SokiDE Major InsuHation Problsma ItirolvinE 
Titnrd fndoor and Outdoor Antennae. Application of 
^Lub FUlari.]- 


TV Inlerfrrencc 

(Analyaia of Nine Source* of fnlerfeTienjcc and Soluliona 
Wbkh Have Proved Effedive.) 

F'rin^o Roujpllan 

(Srlceting and InMallin^ Anlennoii for Kr^p* 

titm la Afeu Over 45 Milra From Stationa - , . Toiler 
Install a don I , + , Eatitoiillng Tower Cosk-) 

TV Tilaalor AtiEnnan Syelcme 

(Typical Multiple Dwedlinj Antenna Systenw for Siniob 
tancooB Operation of bteny Jfeceiven Frcm a Single 
Anlervne Array aitd AmpUfiiOT Setup.) 

FM Antemnns 

f Anttlyab of Frau-tkal FM Antennas . . . Selecting Proper 
Antenna for llitrei and Urban Jobs-j 

Tke Bnsiacne of TV Auleittiu tiuLallallotiJ) 

(How to Conduct Snccess/ufly TV Joatallotion and! Ser- 
vfee Work Today . . , Proper L’bb of CortHt Types of 
laitaEetion and Serridng Agrccmenta and Warranties.) 

TV' AutMiiui Trlclta of ihe Trade 

(Aulenna InatatLalUin liioi'ioRB WbirJf Will (nnprovi; Pie* 
iiire Fidriity.) 


(Tndmred fur 'QiAok RofEcesice) 


PRYAN DAVIS PUHUSHINC CO., INC.t Dopl, | 

51 VandsTbiiil Avenun, Mow York IT, M. Y. p 

I 

Sand me a copy of TV . . FM Artianna Installation, poit- | 
pord, for wbieh ( am anelosmq (2.00. j 

^fltiHt Pvmt J j 

HAMl ......! 


ADOlifS^ .. 


a I I r a a 
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I 
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errr akd ttate........ 


AT YOUR JOBBER 
OR ORDER DIRECT 


Price $2 Post PoM 


a * COUUUHtCATIOHS HR J^REL liat 









Earlr ihil year the cn^-bOl ionth 
CtpiCLCor rolled off ihe fjJT-moving 
produCT.^Ol lint^ ill I^orrh Aildoii. 

FiirmjtEf enoup^h, Ltils bLlliaoilt UiIPE WflE. OYlCi 
uf the r^ioCuEiaufi new molded rutni- 

ThfOiighour [he yenxi, ht has treji enjg.!- 
neeriiig projiress as ty jiiili ad bf ch Is dtvctupnieii t 
that has enabled Spraj^e TO KEAI n pEA pr-^AetpE po^ 
kiEion aA oneorihir inosE divefsiiled atid 

mou dependahEe- soupireA oJ [.'ipo-riror AuppLf. 


OElwr impcrEBEiT de-vdopmefn^ which tiJivc 
helped maEerin 11 ^ i n »weL|irji; die roiA t of^pnt^me 
pnidurrinn ciu-dudr 'ViEainJn Q ^pieiiiprs I’or 
hJ|^ar vepJiaj^es, bij^jtierieinpej^EijTeA and higher 
inaulaEion re-aiAEAncc", 'i-lp-ptfs 3'-[crniinal n^i- 
worbAiglds^-io-mccRl waled caparisors; molded 
'‘Prukaj' CapaLdEoi'S fOr lub^minjaLure aSAtm- 
bEces; hi (^'voEEA^e ccpnpli njf capacMOf A; elecErO' 
lyEicB iof dependable opcE^Eion up co 4f0 aoIti 
BE tL3^C'i apid Jnanjf OEhrr i.vpH of capacccorsL 


PtflHari ftf (Ivdeh vd (lettrtnit P/xrefi 


S BRBGUE 


n M Rw 4. V. t wm on 


^PMCMt ILECTtlC COMPAHT « AdinnA, IHjia. 


CCMMUNlC^tlOHS FOff AfKtI. 1t44 < S 









































wing vibraNon, niinbly can trolled, keeps the 
huminiiig biid in Qiglit^ enables jt to focd with¬ 
out alighting-, 

Electric vibration is the essence of telephone 
transmission. Voice, music^ pictures, teletype — 
fio matter what type of signal — the story is told 
hy the freT|ucncy a-nd strength of not one, but 
many vibrations. 

Learning how to control electric vibrations to 
pin-point accuracy has been one of the basic jobs 
of Bell Laboratories scientists in their develop¬ 
ment of the ^^carrier" art which enables the send¬ 
ing of many more coiU'ersations over existing 


wires Among their inventions have been oseii- 
iators, modiJators, filters, coaxials, wave-guides, 
and radio JerLses. 

ConstEintly Bell Lahoratorjes scientists discover 
new and better ways to control and adapt electric 
vibrations by wire or radio to the needs of the tele¬ 
phone user. Their pioneer work in this field is one 
important reason behind today's clear, dependable 
and economical telephooe service. 

BELL rELEfKONE LABSRtlliRIES 

ExpJanng aiud iitveeEuig. devjsing aEid perfetEm^, far cqji- 
rinuref fmprofCTnerrtJ and cponomara m reJepJKjnc utrvies. 










CamnHtiiCdfrA'bt' Prn-gj-f-ii 

The 7AST [fritcntlatiilita iti (iMnn'uni- 
-caiLons, cifrtJ in iimuiiLOfahlc fdi furia.li 
qnd piveiiinieji L nipciFtE, hni'e now be- 
Cullie widdv ^Ki^fniie<l bjr iiuJuttr^. 

RejjortiTig' ■in tfit jircigfiiti at-hievfld 
Ln tlw ATI sin*; VJ Dajv Ft^C cEiair' 
min Wayhc Coy^ 1k[uI'« ttw 

aiinuoJ cnrPlinj nJ Ardicd Fn-njea 
Cjimrimn i*i 1 iiMia Aasociatiwn ir WaaJl- 
IrrtglOLi, poiptcd Ci|st lh.»t WU nCi'v llEV'c 
in Krfi-cc or nuthurizcd For constenc- 
Hon a granJ loleI of iifiSitlW 5u.niJ ala- 
tUini aibi kflobiSe tradinnitttti, five 
iLittts as nisiiv Bs beJn^rt i3iie war. We 
were alw l^ld 1fi?i the fire dejisrlnMintt 
flrf fiver nne liutidrcd. citia nnw hfivt 
etirfiimihlcationB; systems tn serVkCC or 
Bcbedvled for early eoeiarructton The 
rcpon alay diaeloatd timf more thau 
2fi,0M utility ttinjln are jiow tnditr 
cqlHjpped^ and the police, btaieil 

tlie trail foi the mobile servicr* LtfJore 
the vvar, today have d,riOt> land elatJotis 
aud S0,0tJU [iiobile units lit serytce or 
scheduled to be -runsltuCtod, an increa-se 
id cieet .100% since che end os the waj. 

Aecoedttig to toy, in five ysaits a 
bBlt-ivnl I inn ears, trucks and btrser. 'will 
bfi t^o-t>'ay etfuipped 

A rnatini^ tribute TO ; mw and 
ero^tne. industry' 

Th* Hill Jen Dairvr Air F4f<Bt 

Tltr siO-ti t ri L'AJitta nC rcKTinnUltCEttons 
yvBS also emjihasiicd at the Wa.sbin(f- 
tCm itieellilE by the niittn-ir^, who dli- 
clOEied thn| Ctuijcress la jlOvii itfidjri nif 
an Air ForfeE budget iovolvins 
$4,200,000,005, a strhatantial portion ot 
tyliich orivFTs eumniauicatldiis eeiuip- 
mcnl inr air alid ground service i'nr 
iJLiLBIlice, tin ,(H.X).t)00 have been asked 
for 1he purchase uJ conimun Ic Dtiojts 
and electrical equipment and 3.')l.l,ClO0, ■ 
COO Fur new rfldsr nod irfher speeLaJ 
izKij type ut vqaipit'icni. Including in. 
leyphones, cte l■fl^ ifrnuntl and att 
euntruL serrices a SLilLI 01 $! t5,i)'XF,t.'0Q 
Li Ficillf Tcriiwsted. Fur design, TC- 
leardi and iBeTeloptUttlt Fhc Air FoTces 
have askeiJ for $Sh,lXlD,Q00 and. an ad- 
dlTtfiiiaJ $5,005,000 for spccirti i'rcd reich- 
nical assistance. 

Quite a Fevf dthlEuri fcH equipment 
and talent 


jPeadardi far Repretfeetaq ead 

Ttjuse bli^ impoaiaht alid long- 
avraited Standards For teprodurL^ ami 
recUTdirg involving mechanical, mag¬ 
netic and irptiGiJ Eystena, liava h«u 
compleded and eery sooii ;wi[l beenme 
the tiaies of national and undnuhtedly 
itllttnationBl and in-ayslem plfijuiing 
Prepared by the JCaB recording and 
repruducijlg Btandardi crsmmuttea’ 
niivc ircQijents gniups, the itaisdardi' 
cover Toenriled ftTonye shape; reprtr 
drieer atyliis. contour; distortton; sig- 
ruiiJ-lsr-noise rfitio; reconJed level - re¬ 
cording characteristin^s; magniitic fC- 
r^ording; re|:rixLiKLng Lumtablc diam¬ 
eter ; height; torque; speed; w<ia7- cnsi 
cenLi icity of record center hole; Ire- 
qurncy ru]Kuise character LslLcs and 
uutpnt Icvtt of diST TCpTiJcFitcer and 
equaliser comhiTiaticHij tracking error; 
vertical fcwce of disc reproducer; di« 
lemc records; Irajislatlon loss; larqucr 
reCfii iling blanks; giossary of terms 
find defm itions, and symbols. 

livery aspect fif ilu recording and 
refn-oduciilg ploWctYl appears Kj have 
bceit considered, Fur inSlaiVtC, In Lhc 
sfandarris nn ihc tTWthod of mCBSUrr- 
inClil oF turnrahlc speed, vre hud iJifi 
rELunirivshdaLifin that the stEohnsropic 
disc ftW JJyq rpnr mraa-arctiienl shall 
have £30 spots in 3d0“ and tlie strobo- 
scupie disT lor 7i2fi rpiKi shall have 
spoti m 360’, at eithffr 3J54 
nut more thaa .T1 dots per minute in 
either directurp shcinld pass cn" dj Lit by 
a referehtt puitit. The h.irnFHWe reriiv 
ery tiine stand? rd has beer, indicated 
as .iil socund. Cttvei inf the recording 
jfruuve >hapC Standard, the crimmittee 
recommend^ thai th= gmovc, for a 
fiirtsheil lateral record, should have an 
inrIndeJ an gle fi[ EB" ; n raduis g-J 
I..5 inits niaxiiuuni and a top sviHith of 
not leas than, f milR. In she sLaiidard 
on lateral recordings the term rccvrtirrd. 
V^Lscily Fjb:e been. Kuhstitutfiil For ItyU‘i 

TfU^C^Sy. 

The majEnetio tape dtiiiensiuns have 
Irecn divided Into two ffrnups; thirdc- 
Jteaa vs'hirh shuuid not tucecd 0022" 
and wiillJl which sbould not exceed 
JSfK' Or leas than J:44'' Twu sland- 
ards oE tape speeds weie also set up; 
a prinssfy speed oF IJ" iwr Kecond ami 


> SCeCflldary speed ot 7.5'' pCT SCCOnd. 
In a statidard an flutter and vrow iar 
rliagi'ictic pSquipailKnl the iiistantaiKous 
peak fiuttcT and wow were pla.ced at 
,2% I.|M;ak-to-peak 
The riiKiary v£ deChiitMis in entrcmeFy 
ui£ejesLiiig fimid rtC find many flesirip- 
licr'ic. ivhi^ll (koulrl nnsv ilelliuteLy CUd 
th(Me ya.r-Lunc debit-es. As an eMaraple, 
the term (luTlW foi WC>W pr drill? has 
hoeti de^rribed as a deviaiiCn vE It^uicncy 
whicli reiuti! In general from jri^ular 
nxuion during recartlinK' duuUceiiOii or 
TEvrciJiKLiCBi: (Ste TCtm /fuirer reiers tu 
cycFic deviauDns odoittuij al fi relatively 
high rate or fiboirt LU (JS^ *VOfl' refers to 
cyclic deTriauCfliK accutliut at a relativdy 
low rate oe aboui a nirce per TevatuckiO 
ipeed. vaj-ialicoi oE a peiano turMtabk. dri/f 
reEen tu a fflndom lAtC cIikc ta leru cpi. 
Covering ccnstanl ampLitude and cOUStfinl 
nloricy recDrciiriic, die xlaoSJtry definw 
COllStnnt amplitude recerding ai a uac- 
ctianiicaL recxirduig Cliar-at.ter iatlc wktre 
For R liaed amplisnik of a ynusckdal slj^- 
nal the raultimr rcCcird'irrt; eniplllivde ui- 
indepcrtdcnl ol [rcqufney. CiwisUm velnc- 
ijy rerisrding ■] defineil us a chiractciis- 
tic wher« £or l elKed snsphturfe the IB. 
SuLting rererded amplitude is invCfSely 
[rropcirtiraip I m the iiequenCy. 

With [iliuB playing a morr and mure 
LmporlanL lolc in recfinlliiK wOrk, il LlB^ 
been nCmSlfv tfi CVOSidei EKjme cf tha 
lothoiral a.^parls Ln the sLimlaidiraticut 
prefiram; and fifeorJinBly WT have defini¬ 
tions of joeh terms ai RaaniuS: find IliC H 
unit D eurvE (I-furlir ii>d 
Gamma is debned as mE elopt ol tiss 
StJC'i^lir line poiiion of the FI ami ./.S 
curve, reprnentinK thE rltC oE clsangc oF 
pbficosiaphle dcrrslty with the Ic^arLlhm 
oF CKposuiE : gamma ii aetuahj S mefiSafe 
nE the cantnasi propeviiCJ oF lhc film. 
TIje H and D Curve aerv« ip analyip tb= 
phuiisOFTiaphic onulsiDn and is a plul oF 
OCIiSily againnt tbr logarithm oE Eimusure. 

F.1ev*i types of plckupS fire dchlied in 
the ulObaair: aeOuHical. pkkup ruin or 
lEnr aim, caimcitOr. efirttldiiC. crystal, 
liEht-bCfiin, ipa|{iielir fvariahk teIuc. 
caurel, inerbanicBL rEprCslueti, moving 
colt (dyt'ifiinie repFadujf.cr 1, variablE io. 
diifdaitrE, and nriablE reautance. 

DefinEd too b Ihar pafrEe.,ilasEy imprir- 
lant Fa-rlOi, cramitinn Erequencr or cruss- 
ovier DT turnovET fr*|uCiiCj'. The IrfiPli- 
tion t«qu«ic> is -deserib^ is the Ere- 
quenrv eorrEspoiidinf; 1v the. punit fif In- 
teriiictkin of tt,t asymptotti to the cen- 
stanr amjilitodc and conimnt velw-ity por- 
Limu of its frequency reiliOnaB eUJVt. 
This Cuive b pkiiriE with nutDicI vdltaKe 
raths in dh ai the Ordinaic find tly- kjga- 
cLlfini of the frrrpjency at the alisciise. 

There are ust: IK) dffic.ltkiW m the- 
glOBSnty, which will umlciubtcdlv btCOflie. 
R liifilE pj reference In eudlu woirk. 

tunuratplalioris to the HAH aod Its 
aEhlLated cmrsmitteCi Eot a J-afa well dcisE' 
— L W 
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Fk^uri j 

Th ■ixbflui-tIUrMriE FU nixnii^ ITiHnU d^- 
C- Mar^rdtihd Lairii l^kifiq- 

ihiii infiMfi' 4h\^ CaCiaiB- 

^ P'4 H.Ci!i.N lUiu^ IB T^drti* 

K^niU -Cleiir Jq <4 DHPUIEeC wJtb l|# IB- 
finriteinl. dtflMimttil ul iniJasi. TfiL 

■ffllaiMi lhrn-B|Hip#v i4tii>nd Bnl^nM itttift 
■ t Ihii hbi 


Ouji AM/FM oy(Jsfs in Kansas Ci1y, 
Kinsn^j KCKN-FM anwl K.CKK, ■witli 
iheir extariEN^ B[50hti caTciapc whitll 

iiwIiMtcii Eip- Stvcn basiEiliziLl and 

fwrtbal], 39 w* *U lorfil bockc)' a™=* 
and }iTT>fc55iafia] Laarl^tl, pTovidad 
ptrciKT^m materioJ wLlnli w^s consid^ 
Bted idcp] few our Topaki F!H station 
WJEW-FiW, UnforCuraEcJ/, ih? sis(y- 
miti airlkUE JtstJiTKO brtwecu the two 
cittrs introdiiCEd 'quite r- Und-lint t'Osl 
fartoT To over come dtu [iiulilem, ii 
was difcunird tfl investa^atc rennete bJi 
pirhjp. 

Oiqr irltiaC cacisidentitin wsis the 
strEJi^th cji the Eyrnal w€ wobUI be 
sUe to pick up, JlincE KCKN-FM 

operates -witli a ttn-nsmliter,' 

a EingJe bay' dcibaSuntt antrma atop 
the KCKK-AM tnwEr, 22ft' thr- 
p-oimtf Irvel with lii" tisnamlsiiori 
line, ajid the trf> ii 130 watts, our 
wiidCEt cakulalicsis iuHLicalnl lbn 1 we 


A. Ifi^Kiement 


would hiVe a 2.7 microvolt tignat to 
work with >i fiar proposed receirhir 
location, on thE KanHn Hoto] 100' 
iVjve the street level. TTil* meant tfist 
siL anieiuia with a. voUa^e itahi v{ 10 
(jfl] dbj weiuld bf needed to §fiv£ ni a 
-27 mkrovul t aljjcial -ivhicb would be 
tile Iidnimnm to lOHLire sailabctHjrj rr- 
ecpciori nrider all conditiona of tadLuif, 
noise, etc. Prrtlrajjiapy tests with a 
SJiiiple-thrCE elerrrent -paiRsitiic type an- 
LciFna were very enLourapng- A le- 
Hiriver' dCEij^netl to ^\vc 20 db llTniting 
with onfl.Tnirrovolt input signal was 
used. Tills receiver^ a rlotible eniivcf- 
siim soperiict, with ixtie stage *f rf am* 
pi iftcatLoii, two if ajMt tw* limiters, la- 
jtether wJtli > good aud>o ay^tem, 
Jiriivrd very effective tot Ibii jHirpuH!, 
K G- Marquardt, diicf crjeltteEi til 
VVIBW and KCKN, and! Ibe writer 
considered varinq* typet tfE aiiLniuai. 
iViscussioti -of the pr-oldetii -with mem- 
Tjers of the eiiguieeting iti-fif who ba-ve 
ha, I r3f|ierjrnce with radar auttnnai 
gave US some idcBS. We f-ourad itiieoes 
aary to balance gain R.g;Llnrt the 
flinnqrl fif imu we eould safely put in 
the uir nver the Hcitcl in tbc dowtl-r- 
town area, and finally evolved the an¬ 
tenna IILuStriitSi] thn the covet 
wide apacini' hElwecn. anteuna and 
tehee tor elEjnenis was chnsen Wennse 
prmr Etuperietwe with similar types 
ha-d ilurwii that witli .2 w'lrve spneinE 
the maximimi gain vvas serqred when 
the antenna and refleciur elemeutg 
were i3m same length. This also Bim- 

pliSrd the COnSTtUCLiOn snniEwhaJ. 
Element lengths Bud Spacing IWr 


‘RCA. "GX "Linl;- list 

*CoriIrurH|pn VM W (tic ]chi, A. nu^iluluvr 

TOpCU; CEC^Licn F'uiZft^ I>K.i i. lUb* 

nf rh# C*. Tbfi wjb rm 

h&nd ill CnnUt'U^inii Bnd clirc!^^ rsirB- 

iuW:^ thp^ rira^lJii «{ flmcntl, ripLcInt uoJ 
nnDl Ilill^blli' 44 IIHiik IR* zmil. 


tween bays were based on cstabi islied 
fornauEat Me? artEmpt was made to 
tunc the anteniia to- txaet frequency. 
Here again erperience had sliown ths 
fottuLjEis to Le e^uct. V^i'e had, -on 
piEvicm^ occaatoTiB, cut md prrmril 
exiensjvdy .rMi only 

to come up witb thr samE -fiEUTC tllC 
Eol rrtula gave US in the ftrsi place, 
When the an Henna v^as ereciciT rt 
■was ctriented ty the jese of aeccna'rtLcs! 
maps and a pronunent btinlrnark almiit 
sL^ miles lii-Btant. Later, hnwever^ we 
-ortetiled tor Triaxime-in slgral as indi¬ 
cated by miud-rtium EimltEr voltagE in 
the rKElVCr, aiul l&und alnmt u ^ to S* 
Efrtir in csji original calculaiioti. Thla 
srrqi]] differeiiiE, hnwever, wba Buffl- 
cient to give a ilECidnl mrr.ra.se iu 
signal, indicating the shui pnEss o-f the 
bEum. attempt Was. made tii pint 
the pattE.TTi nf Ttve antcTtoB. A coin- 
pat Ison oE cliE Rntcmna. with a single 
dijKile e-UL to ihe Aamr lreL|qEiu:y a-nd 
qsing the same Icngdi ol tTanamlssion 
line idiijwed a vql tRee esin o! 5- or U 
db. 

Intenaa Cditlfro^flem 

The [ndlvidical hiiys wetE constrqeted 
fi.rst, using conduit pipe tor the 
ElEinEiit Riirrnrts. Thne were hcnL as 
shown iu Figure .1. The qsiai con... 
duit bender was uscid to make Ike bendi 
in this ptore Wf gucsBed wrong on 
the litsE OlIe, fant alter that h^id -no 
EuTthet trouble. .Actually conslctorabto 
adyuEJment can he ntade ivitJi the con- 
dipit bender >1 (he Eirst trinJ doesn't give 
ihr Eiact siiacrug. .An arhitrary dis- 
LatKc uf 10" wai. ehciSeq. for the spRC.. 
ing of tllE rElEectCrra ftOui llie suppuiE- 
in|t i-oast 

The Lndivldiifil elementB were cut in 


FigiTE 2 

FIdI iDuiljvOnl lhk h>^h| cS A* ^f«|v|r,| Ind 1rtM.rE,ll[A„ *h. 
■ ■nnil. flr Kd,rHH Citr Tnpiki. Hnd Ihv vIvntjEB at Ih^ -iBiiir. 
THinl Wni t#iw*in ilHii fur, pvisiiL 



FiturV 3 

Diiifn iMiani pd nb* ViPIIWI ■UpHi'll iH ihv intcaHA Al |A> 
■4 I L" bM. tlrap ivcUcd La lospart biki Bsa iLEminc. nfVlFtni 
iippDri vpi 4b* VtJ'ltd 11 lUpp^it bHL AI IB) U niiilrBlra 
rbe bind n',idD up pvjm -VLih * hBppiE. pnitlil II tt) 

haSHII- alcspnli- hriErd tp Euppcrl. 
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FM RECFiViNG ANTEJVJVA 


Antenna, 1,070 Feet Above Sea Level, Provides Consistent 
Pickup of Signals from 190-Watt FM Station, 60 Miles 
Away, for Link Service Between Topeka and Kansas City. 


by LEWIS DICKENSHEETS 

Assistant Chief Engineer 
WIBW, WIBW-PM, Topeka, Kansas 
KCKN, KCKN-FM, Kansas City, Kansas 
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accordance with the formula - 

fmc 

for the lengfth in inches. Both antenna 
and reflector were made the same 
length. As stated before, experience 
with wide spaced beams of this type 
had shown this condition to give 
maximum gain in the forward direc¬ 
tion. One-half inch steel tube conduit 
was used for these elements. The ele¬ 
ments were brazed to the element sup¬ 
port, being careful to keep them square 
and maintaining a spacing of one inch 
between the inside ends of adjacent ele¬ 
ments. The elements, of course, had to 
be brazed to their support at their exact 
centers. For this reason the element 
support had to be true or the entire bay 
would be untrue. Spacing between an- 

2216 

tenna and reflector was .2 wave, or- 

fmc 

for the spacing in inches. 

The supporting mast was construct¬ 
ed of two lengths of 2 " conduit and one 
length of conduit. The two 

lengths of 2" pipe were fastened to¬ 
gether with a short length of steel pipe 
into which they would fit snugly. This 


Figure 4 

How strength wes gaioed by welding four pieces 
of flat steel, on edge* ot 90* intervals around 
the pipe at the junction. At (a) appears a view 
of the *4" steel plate on the edge welded to 
the iointe. The pipe section is shown 

at (6) and at (e) ia the 2" pipe section. 



short length was welded to the lower 
section and the upper section of pipe 
was fitted into the sleeve and secured 
with a half-inch bolt. This made it 
possible to remove the lower section 
for easier transportation to the point 
of erection. The length of pipe 
was securely fastened to the upper 2 " 
piece by telescoping it inside the 2 " 
section for a distance of about a foot 
and welding at that point. Further 
strength was gained by welding four 
pieces of flat steel, on edge, at 90° 
intervals around the pipe at the junc¬ 
tion. A 10" steel plate was welded to 
the bottom of the lower section for a 
firm footing on the roof of the building. 

The bays were then welded to the 
mast and additional support for them 
was had by welding a piece of 
strap iron to the back of the mast and 
to the element support approximately 
a foot from the ma.st; this is illustrated 
in Figure 3. 

Spacing between the bays, in inches, 
5760 

was-; the length of the half-wave 

fmc 

line between bays. 

No. 12 copper wire was used for 
the phasing line between bays. This 
was brazed to the two upper antenna 
elements, the transposition block in¬ 
serted at midpoint between bays and 
the wires then brazed to the next two 
elements, stretching the line taut as it 

(Conthmed on page 29) 


Figure 6 (right) 

Schematic of the aotenno. In (a) is illustrated 
(he spacing between the element ends and line 
(1"). The elements of Vi'* steel tube are in¬ 
dicated at (6), and at <«■) is the element sup¬ 
port of conduit or pipe. The phasing line 
of No. 12 copper wire is indicated at frf). 



Figure 5 (above) 

Tn A appears the construction of the luoito rod 
which WQ8 fastened to the interior of the pipe 
or coupling by machine screws. At (o) is 
diagrammed the luclte rod threaded into the 
pipe coupling and at (h) we have the */<" pipo 
coupling. At (e) appears the cut-eway view of 
the Vt" conduit which was welded to the mast. 
The 8*32 screw tapped into the Incite appears 
at (4/), and in (e) is the Incite rod spacer 
which appears in the bottom of the stub. In S 
we see how (he lucite rod was secured at (/) 
to another piece of lucite for spacing purposes. 
The 8*32 screw tapped into the lucite is in* 
dicated at point (g) and the spacer at (A). 
In C we have a view of the copper tubing msteb* 
ing stub which was cut to length and brazed to 
the inside ends of the tower two elements. At 
(n are the ends of the steel tube and copper 
tubing which were mitered and brazed. The Vt** 
steel tube lower element is shown at (/) and at 
{k) IS the Vi" copper tube matching atuh. At 
(/) is another view of the lucite spacer at the 
bottom of the matching stub. 
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il Miepori On Vhe 1949 


Hiighlights of Papers Presented by Robert Tanner and 
Arnold Peterson. 


SouKB TTi', whicS in the «rly dayn 
of telKssiin^ did not tbv nuucli 

attenthc;!}], ha-a begun to acquiirG Hin 
aeiiiniB cansi:|eraHp'n af rary, 

Ih Ihe Sc'ptember, laauE ol 

Cciii ugMl]C ations, Scofl: He]! offerEd 
(juiie qn iin^lytis pf the ppritdem with 
bi| ariide h Jt^ronj Wiifi TV 
S'flNftti. ]iOjcieJnj' ftnt OlUL the Jul] i: 3 .pa' 
biUtitE. or llic Studio TV audio tai^i]i- 
ttK5 were aiepmed in few instances liy 
teEevjston fa^oadcaatieEa. 

At tlie recent IRE Karional Con- 
TBPlioii in blew Ynrk City, the TV^- 
BDund sdbjeci wax pnrobfHl [urcher by 
Hnbert tj. Tflimnt of th* Northern 
ELetlfie COmpjiny in OnUnn. 

DisctLsaiti^ eiHc oE ihe pieifaLedu. 
Acovatica of television atudioa^ Taunaj 
said thut TV stadic® cannot be pro- 
rkted in Kuch nqmbers pnr in sunh 
variety ap briXidcaiiEiElg' iludic'ix,. where 
all jMograjds ars pToduized under very 
XiniiJar aCPU^th; epndLtlppx. It w^x 
poenred cut that aenkry, acieepa pr 

varixtitc vraEI treatPirnl' mpxl receive 

■Eatfi'ii I atuntiun in Ikie. TV^ xtudiu. 
with dlfforeiil |iam of the atmliu pude 
drwf bjmE Jizv, to accomnxKlaLf etiangaa 
in the aiaes of the audienee nnd ouin- 
ber Pi perforaiers. 

Mieti^ioii£x prd nilcrophcHie tech¬ 
nique WEte alao eeviewed in this iaLh. 
Since, ^neratty, the uiicrophone ii 
UBualLy Eurciier away frem the artist 
than ill sCanclArd broadcasting (he 
ppixe leve] in (he ccdEvIskoii stndro ts 
always higliCr. and thin the pialute- 
nance of au edequaiE LigmE-lo-uoLoE 
ratio ts puitE difiicult. AcooatLe pec- 
spEdive brcPiTkK irnpArunf (Mid tmist 
bE adJuxLeil contLiruouBly IP rnatch the 
picture, freitment chinge^ in citiKCD 
angtE rEgUirmif ccrrreS'ppndi'nE rtianicet 
in lound. IIh! piobleati cao be uitvEd, 
in partf accordlnif to I'aruwr, thrOLlgEl 
the use pr Idit-di^eiittLoiiat niicrnphcaiei. 
both to improve signal-to-noise ralto 
and tp reduce cross pickup, e.g., pickup 
oE the prehexEra on ihe solvisl's micro'- 
pIlOIH and vlee-veraa. Cunhrnnng' 
J-Ieir^ corunent on pitreophont Ikjohi 
cunrrol, Tuntiet stated that the nilbe 
on IKe houip iPLisi nOL prpifycE rppiblci 
when swung reasonably fa-sL A. ctr- 
taln aipount of tUw frblixiiEriey attEPqa, 
(ipn cun nonoHliy be lOEterted in the 
boopi cjituit, jinoE ihifi mkrophone is 
used primarily fot speecEi, soJo linglni; 
Mr emjrlmix of featiired enstrumcats, 
while Lit a ttiualeal iltow. tha full nr- 
chtiira may be picted up on a statiofi- 
ary inicropKonE wllh. nns cPTreCtiim. 

Bmirarel Feprtrduj-rtsit waa cjcprtaafcl 


as betjig n xntutiun to maiiy T^*'-sound 
praWEPu. Tsinbcr iiKHcAted thai with 
this system, a xtry niarked apparent 
inemse in xigrial-to-itoise level Is 
achieved by Teatorinj; to thr LliLetisra' 
tars thei: purser to concentrate ntii any 
pajileulzj soui ce oC scund, At the 
tame tioLt, he laid, the need for eitag- 
garation of the HaUnre between soto- 
ist and nrrheetra, which ItfiS Eoi to 
lipng lieep accepted m all inrms iii 
eMuoiE I epIrOdiTijetion. would rao loiLget 
Exiil. TiVil drstiPCt ncthoda uf bln- 
aura] rEprixt-uction were rletirTitiej nv 
poKsihililies; the Trst usinpheadphones 
■nd the aecnrad . lopJspcakciE. At, 
thnush the illusion prudrtced Jiy the 
famiin metlkod is anich cnore peilect, 
Tatiiicr said h it dcmhiEuL wliecher 
viewers rguld be pnirsuaded lo revert 
to the (lie oi EliaidpllCtICS. 

(ZummeplLng On the UBUnI iirginriEiit 
agaiiiit bannurnl systmiE, that le is lan- 
eQoncimiral to dopbLe the bandwidth 
recipiT&l, Tsnner dtcLared that iIlU 
view loses most erf Ltx Eorce -W-lEtn it li 
consHlerrd that ilie eouod program U 
aocoiLipanicd by a trlevEsitm aiffnal Oc¬ 
cupying neany timea the vaurd EianJ- 
wUIth I'ulsr trn rvnpixxrMn offers a 
pMculhle xolntrcai Id the binaural sye- 
ieni probloti, it was ataterl. with <me 
transmitter providing- the two-channel 

XETvifE. 


4 


kleB.l.rA»r PJefartfee Mraiurrmsat 

Til a (traj-so-r of sObidi was fdlnreJ 
lU anoffier IRE paper hy Arnold PetEr- 
lOPr iiE Geiieral Eadla, cover lug (he 
cisitaSUrEnmnt of non-lhiear iliXtOrtlOEL 
wtiD declared tliat everyone seems to 
agree tbat TSi.^-EinEa.r rlixtnrtmn Lx nP- 
deaitable, but few of ttr agtee on the 
arnoiuit of di (taction that is tnlerabk 

■ 3tinair4jir,0 (nr TOirX iBi nnbri 
iMEit utacir Slid. 

FaXPa iTKlSua Tcinrilj Auaxnllxnl; Hu 
nirwn jdvxTiiaEfi fnr TiuiT irnniEi ^ Sum 
Kftirdldar tindene 

AgUEFr rUinitS (luoiuLEMJfit tnUrnEllijiul TiId- 
ckniiiauE fiiiIihL »Hd II qn iJiicaiLivt, to- tin 
IHE Xj|i:<II1. 


OY C4i the rnethotl p 1 itiEusuring this 
r|LStciit.iOp. 

Teste have shown that tultrable dis- 
((uttDn cap he eomaldcrcd from two 
diSfcrent points of vEtw | uamety, n rrj- 
(a-in aipoupt of nap-hiieui ity is coEer- 
able, or tfiat -Mtly certain arnoitnts oE 
various dlstortton cinnptinEiit* an* toL- 
eraWf- It wpuPd lid vejy useful to 
cLusIfy tEia vat’loue posslUe dlstoriran 
earriponencs according to the anuiPEii 
of cRoh cotnpimcrtt that u Eoktable so 
*ti 2 t Ule reenlui of itiaaautemeats could 
be adcEjirotelv internretri.t, ljut lufficimt 
subjective data to nialre -Elilx classiflci.- 
tlon IS not avaLlxlde- At the pr,eNen[ 
Inns PeceTaoii seld ild( wc ai'c forced 
to coDsidcT tEic jLsEorHoii in relation tp 
the extent of non-iinearity in an amllp 
system. 

There axe tlit-c-e -most general ly -used 
rtrelliods for mcas-uring rKMi-lloear dia- 
EortLnn. (ill Hariiieipio ntethod 
ipudulatlon or carfiCf-allillysix inter- 
niDdulation melhodand ( J} diSor- 
nvie;-Em]iionry interniOdulatiOrj inellt- 
fct.= 

Analysmg llic cffectx of [ireem- 
pbasis, parficularly hf prerenphnxia, 
which is Tuxvr witlely applied i-n -TOCCied- 
ingf ami In FM, Pcterioti said that In 

additioit to tlrr nnnnnl inrreaxE in di3- 
tortipp at high fraeiUelseied in teCOfd- 
itig, this preemphasis has a nurieod 
r'lfEe:l no the dis-tOrtiim prohkns. II 
iliitortion takex place after pi CCin-pEia- 
siE and hefote dcompliisis, the dtitof, 
tiOn deter ni liter] Jiy the (111 ee mctiuids 
le markedly dldeffinE altei' deetnphasis. 

It wa-E then pointed oid that tlio 
ItaiTTUiplex a StgnaL will be deernpJee- 
al-ced mor£ than Ilk fiutdeincciifll. so 
thdt aftet doEPtpli-a-i'is, tlie jiercentag-e 
harnronhi distortion will be Inwcopi- 
Tlie raloE of dietordop oblAiiicd by me 
^rrtm'-a'nA[>'J!iJi merhad of intermodu- 
latioit nbeaauretiiioiit will not be sig- 
nlhoantly altered by tl-Hotphasia. sltioe 
the eoiiipciueci tx chat deteripinr 111 la 
value ere nil closely spaced iti fre- 
[jqmicy, 'riiie val-pE pf qiipdratre dii' 
totflou rtieasured by tiie dlffeecnce- 

frel^PEiicy mCliuid -will l?e mirViedly ip' 

CTEased, since the fiIgli-Erequency aig- 

pak are gmlly doein-pluxized cotp.^ 
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Yf. *AMp, IRR pmy Sluari Bulfr^ Irid Virgil Onham, diKMinl 
bb« LRE NuLiiiirnl L^LM'+nn^ «nd pifcn H ■ jT^li- ^IEln| 

Ilti4 N C^mn»duri Hulrl in York ChIV* 


pardd tU tIlc Uliwuntrtl EM;jiinl-rii;sTEr 

dilTercrine'‘tr«|H5ncy ciirapL'Tifitii., f±-E|. 
'I'blix XMbd P-CtdfSiIih, ia not 

Bipst'ef^ u ttiiithfnn&iricB I ibi’-i:: it it vetj 
ElKriticJIit tPi the Ear, uixL ihu? -ti-Uud- 
mtiE i^lsuBtion 3l hifbi Ct'cqumckE in 
}iT«iLiphasiicd syEreniE mufi he kept 
verj la^ f^or Tiinli-'^iiatiiy FM troad- 

ta-EEing ihiF 'valuE ^hi?uld bc LYIuCtl 
bpwer elian Lt p;tifTa[l_v i ealiiwi, amL 
ihe iiietnod bcal suited fnf mpaKuring 
the dittnrMipn is Ipy 13 m: djJItc tlKC- 
IreijaErmy Hicdicid. Aicciirdinp tu 
PeEC^Sfin, the tulifr Itanriarri meth¬ 
ods d(i ii-iM yield reS-ulia that ai't aig’- 
eii3iea:ii Tor this type ttf distuTtion. 

Sysicrtis that are restricted 'n the h{ 
large or that incltide KlEiTienti Utat art 
restricted ret|uiTC pI iFfetUrife-FrfitlueiKy 
(Ei±E f*r distortiait at (he hifli-fte' 
quency testa for distprli<in at diT h][^ 
frrc.iH!ricy eruJ. While Jtll systena- at e 
realncled m rarsjte, v/t were lold that 
tit# SJfEtCtni to iwhioh ihe disrussinn 
particularly applied -were hearing-aLds, 
hlEer ji-etworlia, uoEf# suppreasotE nt 
the OIedii type, hiffh-elfiriency speech 
ETEleme, and Eimjlar ty|>es of ecjuip- 
[Tient, Fur thi; class of equ iptnctii, 
hanLionie dt-storticsi rneaEuremecit' at 
frwjdCtK-ies hiEher thn-n nne^hnlJ t!l# 
erteeiLr# luL-oJJ (tequetKy iirc of hitle 
yahie^ liecaiLie; n3 the ■EteOnaLxttn oJ 
Hi-fi gerErated harnwttit cpmpnnmts. 

liq n diiruasinn o) the carThec-AiuEy- 
SbS type of illt-ermwiulal itm measyre:- 
inenl .t ly^E learned I hat llii-i meihOil IS 
nni satLsfaLfCiry for diatotiloo mras- 
areiliBrH Oi: tlWH SJ'EteniE, hecaiij^ tdre 
rnttieahed le'vel nt riattrrlLOii is dfiLcr- 
Jtlineil Ptlflinly lovb'-rrrijUEnry he^ 


havinr, owinp tn tHe ehiininatinj^ low- 
ircpiUEncy sLifnaL. If lllfi itlalls# levels 
of low Aral higfhi-frcauency sigtwls are 
tev-ersrd. inurr. signiheant ineasure- 
ments aE hL^h Ceeqtieiiotes oun be made. 

Coveting FM mterinodulationj Fc- 
terEoii decEared fliat the type tjf mter- 
mrittula(inii th^t psntqrs vrhep two sig-' 
nals are ajpphed t(P a SysLem may bfi a 
Tfity eoEtipriEaLed Interaction. IE the 
Enrriet-Hnalysis methnj nf distortinn 
ineasLiremnit i; cpioLudereJ, the dlator- 
tioib la expreaaerl as a modalatio:] oi 
the high-frcttuency by the l<?vi--fre- 
ilireiiL-y. Iir actual systeiiis (Enr eiraiti 
pie, letddsjiexliters, tempi Milts with tron- 
Eore dctnejila, and: FM distorted lit 
linear ijiHwnrlcs 1. thit mndiilatioii may 
be partly or mai-nly a pliajie -ur FM 
lypE 01 riioduLatlon as well as the usu 
alty cemsidered AH type. The stand¬ 
ard JiHernnodiilation anfilyttj vehs de- 
Scrihed art being- able tn measurr only 
the AM eotnpoiKrii of this tuodidation. 
In contrast, I he FH type (>f niodaU- 
ttEm can hr nlicerved Iry (3i-e ilrtference- 
(rcq-ufiticy niethod by mfiasitmig m[1e-< 
h^nd GoinpofientE: a kerfiihinaLmn o-f 
FM and Ahf is eaEtly obEerved by rhe 
iliijniltiietjy n£ the si(|E-band c-oinpp-^ 
neotS. This disyinimetry is readily 
ObsErretl m audio pnvver ampfiliers, ti1- 
tliough [tie effect It nsoalfy sligSit. 


rfra D-rflaraaea-^rtqu^n^y Methc-if 


In spptyi-ng the (fiffererKe-freijtieney 
metbod cE i ntct moelulatiorL measure- 


nicuL it is iLfiecssai'y CO use * t*o-siejia| 
audio grtiei'iitiir, baring rjnntmucusLj 
adjusc^tile Ii-equaneifiS, an(| ail aiialyxer 
for measoviiig tbe various liiternKidu- 
larion Gonrpnjnents ■’’hr twy-rignal 
ii udi^r ifEnerH tor and. ana lyier a -staiid ■ 
ariL A iidL-Orfreipiet'iry wave aitsEyier^ 
Eombiniiliofi permits mcasureiuenrs to 
be lYiade by the three methods dis- 
intHed, but it Lf partiruJarly adnpicd 
tn the rJiffereiuje-frequBn^y Tnetbotl. 
Tbe gonErator is arranged that iti# 
two si^riali can be sep? rarely adjusi- 
abl# or so l3u£ the fwn can b# 'Varied 
Over Lllfi audio range with a rnnstant 
diifeTeiice-frwfitency maintained be- 
(weeti the two This latter atrangr- 

nient ie r'“'*irirlarly ormvrniCTit wtion 
investigating -bhieitrtiniiablE q.iiadrAtie 
distort lOn, Smce the wave -Uiatyrer 
ncedB tT be tuned only to the fised dii- 
lereuce irei)iicricy Pcterscm stated 
kfiae the cubic dirti^rtirm, which isoFrm 
the iiKKi imporiani Eoimi o£ distortion, 
ia dfitermineil hy se-iwrale tuninj; wf 
Hie analyzfir to the reijuired compo¬ 
nents Eoi' eaelt Eifiqueiicy. 

Wt ivcr# iaforoltd Hrai there are 
several romplicD.ting effects that eail 
OtiCur W'lth tills lyStem., rii th^t it Ie 
always bssd Eo Ebfirb the results hy 
ihrecL tneaiuretnent wiii] the 'Wiiv-e sn- 
aty^er. Exploring the magnitude en" 
the distortion as a larwE ieen of Ere- 
i-|tiency, aa -well ai nmplHude, is very 
helpEuI iti any anatysia nt unirces and 
uEinnMte effects ol JlEtoiiion. ITiii 
technique If very -worth while ni fiiak- 
iiig hartiaimc measurErornta, ^nd it is 
equaELv helpFul iil using diFErrenee- 
frcqiirmcy iin?3«iTiemeiitE.—L. VV 
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PE£ic*.'[KO a fieJJ toi for TV pitL.- 
tip, ihcrt art itian) f^tioira ia cokiaiprkr. 
For ir^lanct, (nir experience wich lefc- 
vi^eion Kek{ cqnipnieivt stKtwrf tIhT 

ciiin^itlierjJjlE pl^ieiL lalxrr uikI tlnnE 
M-aj- «M[Miaie4 Ln pitkupi rwr I'eadily 
iccEEEibIt [G t1ie inobiLa GtiiL Atcord- 
injly^ wlkfin w-b [1rvELo|m| hut car"^ Ji 
ipwtB] tyTK □^ toii&oJe djolly tn- 
cludtd. Qn kicIi pickupa lhc «]uip- 
Tyient IS removed fr(i*n the unit anrf 
IrantpoTliMl to the artoal oriE-inadtiE- 
prrinC WLdi Ihr dnlly ir £i not nrcait' 
jary to diatonriEvji' the aq^uLpiYitnt: In' 
aiE-ad^ lit is wtietled aa a mint la the 
originating pa-int, wiiere it ih necessary 
onljf lo jJpg in power, eauipjaS aikl 
video liiio- A apadtti aiaeJ ranip 
canal ri*ctad IG- te used whm the uni( 
is ranroved ironn I he car, or lyHen it It 
ii«aEsar> to rnove it irp dicH-t fiiutiti. 


The 


oi Eta it! o» over otKtnH'tiona. The 
overall widtli of tl'E noit is ailu-w 
Lri|f lur LljTuui[h aiLv aUttidiird 

width door. 


SrippJr Cus# 


A sperini tnbe aor| supqply vma 

ooniitrueiiadr wliieh La iiioiinted on the 
dcillr iiul: itiEutaa availability of all 
spate parrs, TiibeE, fuses, etc-, at tlve 
COntTO] point at ah thoES. if nECasanry, 


bui'^ ^ ihp ]H-ciincT bl-idi^pi Gu.r T^roc- 

III 


fVOW^TV 


tEli^ dpjoe can be uEed for a third 
CHovera ctnUrcil unit 

Camara •Uiri 

Jn the \Ai"OW-TV' studio inita.IlRLion 
the portable camersg are used for nnc 
RtnJ^n, Thr duLfy tnaltEa lllla pJati vCty 
pructicaL, a-i eqvipiriaitt can b4 eiKved 
frotn the ntohila tniit and set up in the 
Etudio, readj for operption, in a very 
short time, 

Nydisrufk LvrBfkft 

A patented leaturc of the held ear 
Is u hydtauEk leveling uniL TJii« ah 


Jijlur^ Jfe |hkj BbB k Lriflknl 

Iri EhfM' filiH ijpt^h eIm ipPP^I i^P* -ikhIv ■Asrib' InilE liiljd Lb Lrvdh. E#i I^lll4*lt LMV^IMbL vl ih^ h^Ulffhi^ri- 
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Hijiirr j 

T|i« iL^Biln1.ni IhO bUiLlBlH 

uhin^i vbii^ bn bl44 10 bior^ i TbrlMv dI 
bgalpmbl. »»*luilin| uuHru. rii- iidart, 
kntHi Olf. 



TULEViSiOX FiELU CAB 


Car Features Easily Removable Console Dolly on Which 
All Eqiripntent Can Be Mounteil for Rapid Transportation 
to Point of Pickup. Also Provided Is a Hydraulic Leveling 
Unit to Level Body When Car Is Being Used for Reby 
and Camera Worlt^ 


by fOSEPN HEROLD 

W&Wp «matvi, Hch. 


iiTA's Eor Jevflinf rlw &od^ aE iht uciil 
‘wJiiti it Ji; ijxrd rclij flTvi cjmtras. 
A apirit Imb^iEa luca-tcd -im thr iluh 
bMrd adjacent The leveling Lutitwi con- 
tml. indicates tlw iingEc of tilt The 
Icvelini; frUiue alsn malcEX thr biody 
rifid so thnt personnel walkii^ on the 
deck, or off or onto tlic dicfe, 

wlEE JtoE diitnrb lli? pi>ctur? hnnu' 
pttkiid up by tile cantfrs. The r|.r U 
tilted by [hie unit tvlicti Lh? 
ttolly is removed or restored to the oar 
Mj iliat the ramjj riw ^ill be at a 
nilniinum. 

Stprspe 

Cabinets have bcni bn lit in lo store 
thr camerjit, view Anders^ leji.s anr| 
oiber equijttnetiL; FIgujE 3. 

tn this triew, on iJrc Icff, sre a TV 
rrlay EnnsmLtter ennIroE imit, and in 
jitnpliiieT bimI ^scope CBbincls. Tike 
]itv:yta graph also ilujWE Hue consok 


dolly in place. A wtH tMtili in tfic 
door at the rear ptoTidCs for cjiWe 

siUragCi 

f>*rk 

TTk detV, Fiffu re A. ia cspeeially re- 
infoTcrd to support pertunuet and 
c.^uJ|hYie]lE. Tt IS ei|ULpprd witEi tnpnd 
clamps, & otiilapsiliJE raillnE and 
ivaterproof porlltold lot Lahle entry, 
k is accessible Emm ffia rear Yty means 
oE a Laffcter ^tnred in the Unit- Tbt 
ffooi oE ine LitiiE at I lie teat projeeita 
aLout twti Eurthec thati rhr drdt, 
vvtikJi simpliftes loodiof or tinloadhtg 
of ctiuLpmsut to the iLccIc. 

SpeeJai FvEirirtes 

The unit Lx a.lsn Ee|uipp4(t wllJi a 
tadkotdcpIwtWf a wrviet o-f |1ui local 
(dlepbc^e ciMinKin]i'. It ix aLxo xuppLLed 


iwith Ernnl aiiiS rear Special f3aa)l>±r 
lampM to provJdit ibr driving through 
rrai^. A naou sign above flic wintt' 
shield provides tdentibrntion from tlcat 
angle. Side wrlndo'rrx *Tt: uue.way, 
Tciirmmft Ertiin tile ijutside Lul alLonlng 
good vtsitMi from the inside. VVindo** 
art raised or loivercd bydrAtJ ically. 


Tririiler HFfrf 


I’ht caj also has pruvisinn Eot a 
trailoi hiLcJt tvliLeli will be used tn 
liaul a special trailer e^s engine in 
wEiich a 4^34 bw powET grUcitatihg unit 
Lx Lustallisd. 


FiJiirF i 

Tho rc^lurafiJ d4dk -ll lIek firfd -ntf. 
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Revamped AmpItHer^ Incorporating Simple Mixing Circuity 
With 1620s in the Low-Level Stages and a 6SN7 as a 
Voltage Amplifier and Phase Splitter^ Provides a Frequency 
Response Flat Within 2 db From 20 to 20,000 cps. 


Re-CI-WTLV, Wf found lui urjjtnit :L«d: 
ioT EJi jilditicinal amplifier and 

«ince fire could mot ba cibEaEDEd: hn tiirc, 
i til ffif iraprDvi»tkMi jpfECjircd to bs 
reqtiifcd Sa-Jrclun^ our ru'clts wc 
can:e Bcroas A itnwlje atnp tuilt* wllicli 
rnEely ui«:d tecaqjt it had l-»o 
niE rDpTioFie iuputa, Lbr vQlnpie inrlLra- 
ipr meter waa olnnDaf? uid uld lypc 
glaa;: Ebhfia vrfro raiuirctl^ Howcve/, 
ttr am? Eieemed ed aflfer rcvairipirg 
JIDKXltltl ificK 


by ADiLBERT KELLEIf 

Ekiet Enxrn*CT 

WlMIl, BiRBkjnflHi, ft. Vn 


SrflipJf kfJiflr (fERrf 



flllHf J 

^Wifnit dI iba nvampid firnM^ 


We found that Hic tonjdaiEi fluxct 
system could t« used widi verj lails' 
faeEPry cupfEs. Maximum varjatioii 
of the Eaclen in any pCitil^wi OElIj 
ctanited die ouEjiul oE Eba araptlSer ^ 
vu. Wilii. this type at circuit, or-din- 
ajy voluiue central* ran be used which 
makea EeplaccriHLit, Ji it eyet liecoinniii 
hKrtiSBjy, u] eatj and iiicjcpctiaivc 
procedure. 

Our awurrpticms proved cornict, 
since liie Tovauiperi iinil provided a 
fFcr[uency reaponsc Hlat withiu 2 dii 
trpED £0 to 10,ODD 0 >cLesL 

At a g^in of Tit db, tlH tioiae was 
measured at -Sg db for Uw mted uut- 
pui of + Hi TfE. The distortioH itcnp 
JOD to lO.OOfl cpi was atxyut ,7%^ with 
the tiaual increase in tbe lower roB-is^ 
lers. 


Orrf Cat* ViW 



friuE* 2 

'ba BnpUBir,, 


rifH« a 

DiEiojiaaBl bI implt^r, 



The abipliHeEr wa* LruLIl in(b the c^d 
CMC which nioaaured 12^ jt 7*^ x 7j^", 
A11 parts were first removed from die 
old clsassis whirl] wa* En two seErtioru ; 
the sidea, and the top mountad to the 
sidsa t>y sbjQct mdtintinf grommeta. 
The tup plate was Ehep irrnnved jind 
taken to ^ maEat ahup where they used 
It ju a template to cut out aud biijid a 
aew aluminum chassis top. AU tlse 
MKkrt liofaa nttd Etanafen-mci cutouts 
were made bafore the uew eu^ was 
laxtEned w rhe old, aides. 

Tlie hacir panel die dhasus lixd 
he mudifi^ to accoanmodaic (jirea 
micjopEiooe couuectbrs' hy ■moving' the 
power ooimertoir socket bnta the space 
hn-bEcrJy becupied by th* output hitid- 
Eng post. This li]iad.|h^ post fcoiHl its 


'RCA 

wilh HH|i^t,yadtird SDO-E ijiXdl^iiiE, 
rKsEu iflES HemElc.Fsdiard JCQ-B c^^llRtnr 
ua ECA fiS-B pDin ina dinvrHan wCriu. 
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REMOTE AMRLiFMEH 


hcHDt :n Ok inmt pMtl. PJfw Hu’le 
had in llE Lut in Ok cpvm- 10 cJeif tfifl 
fimnccCCfT caLile. 

Ifl lajirtg W1 tlw pariE, wc I'ciund 
that Tli-r rhitiiuel contiol ngmLifiif Se¬ 
quence, wiikh read liwi left tn right,, 
wLiulil no kHirer he aecurFte- Hh>w- 
ei'er, thn didn't matter since tli4 eJlMI- 
■nria a.Ltitall^ corrEspimJ tritli the COn- 
uectore on Hk eear, chnnnel ? fillmu 
the hole whidi fornvcrly WJ the old 
db Tiugf iwitch. 


Lew LeviJ S-re-gei 


We used lfi3.Sn in all ilsc lovi? k-rd 

.Sljijr-S siriLt llicif perfCirmsnOe has 

bcKH found supcTiriT tLi fuber types. 
They were noi cpiSiiiiitLd on sliocfemoiint 
xinee it was f^E that i^ely 
would the implihEr lie aubjeeted tn 
enCHI^ vUimtiOn Eu lUBho flUJf differ 
m-ce in Ole iioLsc lefvel. 

since we had spare uitjo! transferrm- 
erx* fur OUT coflsoktu” b w^ax decided 
to use thein in iSk input Liecitlt Lu pref¬ 
erence to otticr lighter inputs that are 
on the marhet. The li'i2Cl5 were wired 
to a separare input circuit so Oiey 
could liE halatiecd to ground with ^ 
Innti balancing pot- The TenUundcr of 
the henterx were CuuUectCd to the CCn- 
tcT-thppKif wEndifjg nf the filament 
supply. 

A 6Shl7 '[biH] tnhe was mccTpurateil 
as a comhinaticm vcJtage arripSifiee and 
phase spJittet. TLiJS lype ia often mi' 
enophonic. but when, pird in n stage 
where the jignal is high enough SO it 
ix not afiecLod. The phase spHttinc 
eireult, □ simple zurangenient, prD- 
vUM excsLIehL bddity. 

Tlie sanv power supply u^rd to an- 
erpic the nid remciie wai used, with 
hot one Tuedi lieation: Osc -voltage veg- 
iilatur circuit was renwved to raise the 
output vcJrage to abotir 275- 


iriivin iic:.ii.4-t. ' 1:10111111 F1-3J. 
■SticA 9QID1S. “bCA 7tB-S. 


fTop, rieiitl 

Frnol v,irw «J rE»d«irixii..fcJ rcoiOri 'impItrSir, 


CCnlrr,. 

Ti\i ^ie» lb# imnlificr 

AKIfRtmXir' wnrrldd nixfc io h&d tLa^dani puiL 
ins ttt Jp# 4 iEI#*i«IWI 10 ihK iV# mmtT 
xraijit t pu .mi xarm «cib±, praYliJ^4 ci£- 

*iirwn dMxi'¥0 diniiOltln# 1b* t41»f-b1l>lT #P 
dPiE-pjtinn xbavib^ op ihuuld ifac ■mplli.vr bc- 
iOffri Mb'rtlAilly 


fHigAlJ 

Rmiidm TbFPv m|l FvivIrnJ uipMGir. 
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AM~FM Console 


OfE^AtiHO TWO rfidia [J&tJnns, am 
attd FM, fiooi a -liu^le cotiuol room 

oftcQ pr«Benta luan^ vexing' pjoblcmE. 

Not the least ot these prohlcm^ t* the 
tvatter gf otiLpgi iwitchJn^. 

In inaCjsing otir rcquitetiKfiCik for 
a eglntigg, we lound six factors to rtm.- 
slder ill the Jtiatter bl oitput awjtdiir^: 

Each egrpotfl mjpa Ijc att* to 
either tane, or iHtli ot two 
Uitii (AM and FM>. 

(!) Switehins for this njjcTatign 
quqt be JiraciiraU]^ htitailtuie- 
OUL 

(5) Tllis swnching gprratiojl ragst 
be cCDiTciiJEnt to dseh conaoJe. 

(4) ^iidi AwllelicMg fuu&t be intci'- 
locked 1» reduce opcratuig 
errors- 

(5) Iruficatior of the funTtinn per-- 
formed must be visuEd to the 
ojieratJrg personne]. 

(d) We prettefTtid in^t 1<i OMe rcLayl. 

Sigiiat switcbing requirement? ig- 
dnderl llta use of stiHtio signal lighu 
to inform Btudto perfonpErs when they 
were On t'Ik air^ these indkatgrB aba 
iniofDunf the atedio whi[^tL ataiLoo 
the^ t?«re ou. We also fett Oiat anch 
hdicatoTS nnusl also operate indepen- 
Jent of a tnnjiile, so tlwi when Igies 
were switched^ lights atao wouLd 
iTviJclt. 


CaKlaet Anaffies 


A siLEvey -uf availahle enjuipment re¬ 
vealed two Eevcf type swLielies wLtli 
enmsgh eOntaotE to properly haudlc tfic 
lOrttlbar of <ircitLti ig-rQl-ycd. !Pra''''rinE 
a djagraui of tim conlicl DrraEieerneiiL's 
and studying the switching posaibiLi- 
tJea, Jt was. noted that with the awicgfies 
in the normal position, aetion ahouid 
be normal, each console EeedLtxg Ihc 
IlilH oE Lhv atation -with wbidi tt -wad- 
QOTituILy ataociated, It waa desimble 
that Ibe tofisolea couU 1 h reversed, or 
one normally ieeding the AM liuea to 
feed the FM line and vice TET3a; the 
operatjon to fungtior wi(li nn time lag 
Uit be Intorlaokcd with the other con- 
aole lO dm. aaj the AM ennsnle eoiild 
uperwte die switch to the tetetae poai- 
tioit but no tnake-gr-Vreak function 
would perform, the eonsode amtimiing 
tn feed the AM lire, until the FM coat- 
sole switch tvaa threwg cn the reverse 


Output and Signal Switching Setup Provides Feed to the 
AM and FM Lines or Both, With Practically Instantaneous 
Switching to Each ConsoSo. Signal Switching Also Provides 
On-the-Air Indication to Studio Performers. 


hy F. E. BARTLETT 

ChSfll 

XMI KSA^FM 

Dn Moinn, 


pnaiCing. The lelne wnuLd be true ol 
[fiG other Gonaok. In other words, we 
fclt that Ihc switthea ihordd be litter- 
toeked ?r> diat either of tJaem eouEd per¬ 
form the reversing oper^tign, hgt the 
acUtal rfivETvIrg proceuit would not 
furmelgn tinEll Ixttli uf Lhean Itad per- 
foeigad ilte reveeBal. 

MrHed -felaChid 

A miTirbcr of encthoda were tried 
a-nd the Bj-itetn fhowii In FipuTe 1 
EtuUy aelKled. 

After a simiilihcd ver-sitm of thia 
portion of the awftchJng- setup wna dc- 
upgg, 'we Uieg afteitipCed to paohe 
five teoiAining porbiog of the paobkm, 
dual feeding of hotlt lines by one con- 
sgte- In this case where we wexted 
une cogaoie eo feed both atntious aiegul- 
CanoDusly, tiaa other console would ihcn 
be diMunnected fmni &ny line and 
would be ev&ilable Iue- euJiEiona, te- 
cot'tiLrtgB, etc. 

Fyeiitisnef Operatfee Of Sw-JlEkB-i 

To llEusErnte the operntloat df dte 
swltchra. let us Enbe 9- case where con- 
aole ! Is feedbig FU, and suppou thnt 
siter > stvtbon broth it la desirable that 
EhiG eonsolca >« reversed, with console 
1 then feeding FM, white c-onsgEe ? 
ESha Over ihe feeding qf AM. It rga.y 
be found tfist the FM uinauincet wilt 
ngrtcliide hla Siatloit hrea'lt first agul th= 


apentpr *n that Gunsok throws his 
reversal switch to the positjun 
whieh ia the ^loaitiogt to put him on the 
am line. However, suppuae the AM 
■nnonneer hnan't cgntpletcd reading a 
spot anntrgneenHDl snd the gperatot 
an cggiole J hxan't thmwn his rever¬ 
sal awEtchthus, nothing happeivi, tiie 
signal light? on hntb eonsolcs remain-- 
tog lightEd on the arigliul liire- The 
operator on oonsok 2 therefore holds 
up the ?tarL gf the next program await¬ 
ing the proper algnal. At llie instant 
the AM aniHntiKer finishes Ute spot, 
the throw bia reversal 

awitch and tlic lines are LitilanlLy re¬ 
versed, coniole J now feedtug FM and 
ccnteik 2 facing AM. At the same 
InaujLi, tke FM aignal lantp on eunagle 
S goes out and the AM Lamp 1? llghtad, 
thuB riofiiying cfie cocisole 3 gperalor 
dm the reversal has been comjdetarl 
and Oio next AM prograra rag be 
started. The supe ia true on coobdIc 
!, where the AM Eatup goes out and 
the FM lamp Ughli up. 

tedleotor £tonf Ul«i 

These indicUrjr Itihla ako serre an¬ 
other purpose, the voltage applied to 
these indicator liEhts operating rdpys 
in mother syatetn whkh eanerol studiio 
sisgai ligfito- 

ItaJeV fyfMl flMl TBJftir 

It is thia dhei ^yfitem whieil We 
hRYC duMted a r§Uiy JtyrHiH {fmt 
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Switching and Retag Sgstesn 


The wfi'ina Df ihiE rdajf iystam h 

I.}i*wir iti ri^llTE -- 




Whrti 11 hi icroptimre ir ji alis- 
[9:11 u luJiitil oti, vnlts-te li applied 
Unit cdnsole tu Uie p^apcr relay 
BCCJUmce, llinuni; Oil ihc -IMf rti'' 
[ijfht htmI 4i ths saoic tinve ^alcctiilg 
the AM or FM ligiit rts[ii:iidiiig upon 
the Mnt which tEi^i cciciftiJe la jeadLng'at 
llir mlImKilC. SllliC Ihfl lighT iriay iLlU- 
ally pkka out the ligiuJ it wanri, one 
can wel] imagine ll aa a thi>ikh\{f ftrlay. 
To tlliiatTatP (he operation of tiiit tyt- 
tein, Ect uf taki: a iraBS whcto the e^er- 
atoT on £cm™>1c J, whkh normalljf fredi 
the AM Hue, Luttii Oh a inicrophonc 
key lor atodin £- Tliii operation ap- 
plloa a voltage Jroni a conaok aouree 
to * pnie of termiuaEi which are cun- 
nDctEif ExletnalJy to Lli£ second, relay 
in (he top tow. Actuation oS thit relay 
clotcE. hodi of its a^stoel^EBd x-wltchea, 
the ime mi I he left closiitg the oc cir¬ 
cuit and appiying tl& voits to the on 
tkt iiir light bn Slndio B- The switches 
on the right close mid dr vO][a|j;a is ap¬ 
plied Co (lie focinJt relay in the top mw. 
Tta poBLtioii dclerinitiM whicii studio 
sigonl tiglit. the AS4 or Mir FMk is- 
llglited. If the cc«koLe is [coding the 
AM lincB, the AM Jjght on console f 
liglits a-nr] sjllce lhl> rally coil is, -wirrd 
tti parallel with this Eiglit, the coil la 
rnergiserl, switches HTE cJoHd and. WC 
have a-n A.M s.hKilo light on. If wr 
assuioe tbiat conaotE 2 w^a not feEtlinjir 
AM and the relay not aotuated, Llien 
wc'll hnd that ciuce Ihe cOOWlc lo I»Ot 
f-ccdliig .AM, it must 1ie beeding PM 
nnd the relay will drop back to tlta re- 
Jaicd pCtiiCion and farji pn the FH 
light. 


Ces-jeid- Z 


Cin tOlilcJe J ^tiat the I Cs-erSe is true, 
in tilts case ch# fourtli relay in the 
aseond row is connected In parallel 
w-ilJi (lie F&i light on Cimsplf Tlilj 
colt la ihen enerffiied when the FM is 
being fed, tiiid la teLnnq] when FM is 



not fed and the propci' StEnnI ufu 

turned «i. 

[p. our particular case, one sttidio L 
la iBCd only for one particular of 
progrant it is not necessary tlrat 
am Or PM Lights^ oi audition Lighia 
ba provided Shtigld ifiey he needed 
in this stnrlio, uit a-dditiuiat relay could 
he tvired mto the oir-cuiti each vl- 


dlLttmiil rdfty accou nuodat ing two 
studios. 

iitErneC Poiver Supply 

Vnltagr lor ttiC □prra.tioil of the sig-* 
nal liglLl tcEuyS, aa well as fhr cgnsoli: 
aignal lauips, ii jimvldext by ah cKter- 
nal piywer supply wllkh p-totiides fi 
volts it Eroin a lin-voK supply. 


FlflurD ^ 

Tl-^y trfUiM ri±IUd. 
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ALQHfi W]tl| THI UEVELoM«i,:r(T ai 

TM aiuL TV rc?cdvera tbic nerd Jut 
Jill caatly ijiatiilun] anCruTM at hi^li ^l^■ 
t|L«ni;ics IlM ll«a irfiatly infrcascd. 

CtMniirffiiaJlj this dtraHJid La beinu 

^tted bj Ills baLf Folded 

JilM-ld Stvcral studies"' liavr bmer 
made on iJie foUed dipole and similar 
witeohas, tjwt ttwae sttidbus have b«n 
eoocemed yiily with the baEE x^fc-iLve- 
let^^h folded dlpeJr. This papei' will 
eurieldrr the licldl jmttierQe uikL rjidna- 
lion reaiitaiHK F<xr folded dipoles tJi 
uny length and. wLLb any tnTnent dis- 
Ttllwitlciij in the sideK 

Ae«iy*Fi 

FigufE J ihawi the otieTitflCiod uaerl 


ill Ltir ai^nlysis. Ptliiieil i]i]ar:i'iiieii rr- 
[cT fo poiiiLs tin the 9ntniiia4 and oj- 
dilliiy t|u:intj:ie3 refer tu a dialanl 
IKinit ill fpace at wltleh the eloetTk 
Held Is lO hr difterndneil. 1'he ang'ics 
and plistaners arc jHlwIled (D COttroMn 
wiili the general radLatinn foTtnulaa 
de\'ttoiJ*d by Schetkipnoff*' and The 
Form nE [he.&e eejuatiohs ax presented 
hf Raiixi nnd Whinnery* In Figure 
Z the chtnensiiiiis 4>F I he Ttilded dipok 
aie inHipated, Tht diiiicnskiiL 2u will 
Tie refened to as Tlie length of the 
folrJsil di[iril(;, ■^hiEe diiuersaoii 6 is tEie 
leii.Krll oF llle liiiliug stub. The imall 
huniliered nrruws liuLlcite the posi¬ 
tive fhretrtirsfi nl Un assumed smu- 


Fhjeit S 

Celmijnd ldylS".E SdM alnDlian Jh- inriniji ll^sf Ell IhA Isllhd dlntlt. 



Miida] etirrenC. diet t LlrutL-m iu ihe sides 
(kF the SoFded dipoic. 

CeorTally, the iniithem[i.ticfll aiinlyeis 
fdinistr of; 

{ly Assimnnf a sinusoidal coireiu 
disti ibuiLcui liavbig a OLiTrcnC' 
niAKimiim at i.he sFiortrsl md uT 
the tuning Stvh- 

iiy ObtaLiiinff an ripTession for 
the rudFlltLOil vector using the 
aesunieU current disTr ibuti on. 

(J) Fintlihg the power radiated per 
imit solid angle. 

(^) GotivEtiLuB I hr power radiated 
to an espresstofi for ihe electric 
field intensity. 


As a result oC Llie Luathetmtuial 
analyxis' the electiie held itiieniiiy 
E, at any i>t>int in iipace about a 
folded dipole any nuudicT of wave- 
Irugtfu in size and with s current dis- 
tribbsiota as deicrtcFned by the length 
bl the tuning .stub, wos Eound to be 


- /- 

•J i 


I [sifi -f fa -f t) I 

[cos [Jfa slu fl ens.«) 
-OIM if*3 


'i ] - ain' 


lO 


Where 

is=]ialf of the lenftH o£ the loldcd 
dipole. 

&-= length of th? euning' stub. 
ii| = character iatie utliied'anct: gf free 
space. 

Jn- 

4=-^piiaae atliFt ennstant in 

L -free spiKe assuaiing the 
aftetiuaticn enhstnut is 

tCTO. 
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AJVTEJXNA DESIGN 


An Analysis of the Fiefd Patterns and Radiation Resistance 
for Folded Dipoles of Any Length and With Any Current 
Distribution in the Sides. General Folded-Dipole Design 
Theoretical Results Compared With Experimental Results, 


by D. L. WfttDELtCH 

Prvi«*Wi-. EJcfbiEiC EiiRlfK«rjaK 
Un^HiJty wt MlHUHrii 


i'=jiiflc teLwerti Ihc am! 

Ilie radiuE wcctH>r m Ow poinl m 
aL wllid'i the cIcctTic; fir!d 
ii to lie ifUTTnluKr!. 

^ —HIIEIC' hrEweEn llie A'^-ajiis anri 
Ehc pfojcctioil dll (t»C hdiiidcitaJ 
pbre Lhr EfidtUE VKtdf 
Lhc poirt in tpjcc he wh3E:!i the 
rfeCErii littd is td he dricrmiTicrJ. 

y = tKE mnsirnucn rnTTeTit iji Ehp tim¬ 
ing' Jitich 

r-en rlir yz plane, ^==50'', uml 
(j!]i I'cduccrE Id ekpfcssidr. 
■iidepeEideikt pE ^ >^4l,iclL itidicaie^ ilk^t 
Efie drttrij? Field ln Ulis plane is cdn- 
rtnirL Since usinii' *=90'" or 
wi|J rnLldcc ecm^Eirp (7> tP ejiprfs- 
si«is whirLi arc identical, dn!>' Hje 
kHItiaEkid Fd^ rhe cI^eHc EitilcE iirtrn^ily 


in fhf plane will lie develppcd, 

and tJtr rdatidn is 


/■S 

■/ 2 


! I tile e ((? -|- P) I 
['CCq E liro CDi it> 1 
-■OPS fcjl 


'■ifiii ^ 


tit 


Ie nuy he sliown, in S'dJiELdE], LbiiL lLic 
ScJlL pilLeTni Eci any planes pfissing' 
Tludll^b the 9XF3 dE Ehe anEEimn a1- 
wiiyi Iistc ETictly tK sfl.me shapts-. 


CoJcaJatnif RejaEPi 


.Sinfe Ehe VZ pHEECtn I;! qrjtl rt-SdE 
B1kd tJle JTK and XZ pattcnki ate the 
snme. Kjuacidn {}') ahnw^ thaE rJit 


-Tlll± riilikl^-lla 111 ilirii^.lrd inrifl will «|it3car 

in IS urly unit' nf toifirii niiATWHa 


lieltf paEierEi iej a plane ptrpCEidicular 
to axis dt a EdLded-djpdEc aEitcnna 
l« a cirr.le tiHwr rqustidn fJ) esr 
^2) Ehdw^ thnl Elie !tha|a; t>£ the elaC 
trie iicLd paitcTU In a plane paBsing 

EhTtingEi Ehr aal; Eif fhc pntrnna hk 

^lctotl^kil 1 cd by eIic tcEn^Lli {2a) dE ilie 
iolded dipntc and is inrlcpeiwknE ol 
Ehe ledgEh (h) dE llii; Eirning stich. ’This 
indicates that by vary ini; Elkc IciiftLli 

Li{ the I’linmg eEuH various riuliaEinn 
Tasiitances may De ubEainad. tmi Die 
lieU pntcera will l>c iiiachangie!i. 

For the fieEd patEern in nay plpxe 

liaising lllfOu|g![ [lie axil kif Ihe rllpulr, 
endugh. symnKcry is prewnc sd itiat 
It Im liEceSsaj-y Eci pr^imt OGkIy rme 
quadrant nf The pattern. FlfLiic j 
;heKW^ 1 hr reJatl'vie beld stTrn|{th in 
thu flrsr quadrant d{ [he XY plane 
versus angle t Edr s^Tcral Ejlflfertnt 
anESnnai with Ihticr xnni! eKprKKXKil in 

waveleD,gtlis. TEi« quaner-wavclrtieili 
ca-w is a ^me-trishi pnttern having 
inbea whiclr are SpptilxnkiaEEly eiTClCi 
on a pdlat pk« and *hieh show up 
ai a xlne cur-VE in Flgiii'c ]e lx to- 
tcicstrng to note that: tlie cdmpicte 
pnltEtn ![it a iina-wavrlEtifth EnUlflcI 
ell pole liaa dnEy twd lotieS', 'vhMa a dne- 
waviekEciglh itraight’WLrE aiimnna Fias 
fdttr Idbes. The onc-WAvelcngthi fdiidicd 
(fipnie scema td hpvr l>etter dircctinEial 
ohi^TacterLitLcB Elian the liaH.'ivaTE. 
lEiiglli folded djpdlc. 

I'l series di enrves similai' to tliose 
□f Figure 3 but Ent varlnui^ Other 
wavelengths were sJudied. Frtnn 
Ehene, l'■igL^^ca 4, 5 and 6 wtrc de- 
veldperl to furiilsh file in Edrifkaticm 
roecs-sary to Lleterpiine tFe opproxl- 


FiriicB 4 

Luiliu nt bbi xiniip ^ ykt pi^LBrn iiF iki Mifd 



PliUi# 4 

AacIe cJ inBiimwii fciLii in £f|il. TBliivn bT jb^ iitjed diphalf. 
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I'^Urc 4 

^EirTini nrani^K^ »l iha virliHli M41 in ibl fialiJ 

(MfcLvjii 4ri Cbf fiiilJE^ Uipula. 


Thp ndvLiu TniihanEU aJ Ifca AalMd^ip&^lii 


mate shape tha hariicitiEal lla]d p^i- 
teTTi iar foHcit dipotes Friim lerc tci 
three wnveletntJii iii jrjc, Fignnt 4 is 
4 [dot of the nJiaJe ^ E^vlrp tjie anpi- 
Ur locathm cf llie lefcn i]f Uie elK- 
trk. hold rerSoa IIk jen^h of ilie an- 
tnvna in wavcLengtlis. Figure S 
rJbOvri iflc MlJ|:le b( the rnatCLmimi ^{;ld 
strength af the luajof aod of tive vnt- 
mm minor luhEs pluttetl as a ftme- 
tion of the antetitiii IcneUL. It will be 
imted that, as the antentta fength is 
hitrensTd, ihe [miflK of tJir ni-HHiramm 
lieJd tendi fti apfiroaeb zero rte£re^, 
s^'hkh It the dlrcctloo □[ the hdcl for 
«i infinitel-y long wire (arrying a cur- 
reoi. Fijfure 6 live ratio oE 

the maximum hdd stnengili oE a lotuor 
Idha bO the nQxmnnn held Strength oE 
the major lohe plotted a firnttroo 
tiE the aptenna Jength. 

Tire eotpresstDri ftir ihe radiatlein re- 
^istslncQ Rf for a Folded-^Lpde xH' 
ianna of npy Ecngth with a buiLug slnli 
of any tecii^i was dcectijpcd. as a it- 
Eult of the mathematled aooJfsisj bnt, 
due to (he complexity, tlte equation 
will not be presented bfcre. Figure ? 
visual izes the irtormatlodi □biaLiii'd 


front lire etpiatLoii tiy plotiliLj; 

R, 

ZtCisiiL'^ (e + fij 

versos, the slit oE tiro antrrtnu 4 ;k- 
ptTssed in wnvetengLhs. This curve 
liKltfDtcs tliai the msxirpiim vflhie of 
rjxllation nssblanes for a given au- 
tenna Is deteioiioed by the leojiih of 
the inttoina nod, by adjusting ihie 
length t> of 1hc toning stuli, the radia- 
tiun resistnure may l>e vailerL ftOlll 
near i^ro to the previously mentioned 
tnaaimunti vahx. It should be noted 
Ibat, witli I he proper k-ovnbinAtkm ef 
leUftOis. tadiatwMi rie.sists.ncT cno 
be varied irom ousr zem to alxnii 
13M ohniL. The radiatioa resistaore 
is always eakulatetf with refereiitu to 
s nasEmmn ciil lent poiin Elirtl ns the 
culI oE the tuning stuEp. For the usiiaE 
half w:i velengtii folded dlpotfl, ^ e<]uaEs 
zero and the circictl pomf on the grijili 
Indieaiea the rfSTl^atiiSti resistflintc ks 
about edrms- 

CsperEjnerttiir Hetuiti 

Points -Oiowre on Fig uric B rcpieSeUt 


e.^perimtuitHl resulti obtained using u 
foJded-dipole antenua as a trsnsmii- 
tmg sntcniin wtth the tuulug siub rY’ 
iiioufid and ihr jdace where the stub 
rooEKctod was lETt open-c ii euLltd. Fig- 
uiT 9 gives the rrrulta obtnmcd using 
a Folded dipole m whkh ilie length 
oE the tiniiiiE-sluh whs irro, F&t tl« 
UiETter wnveltragijL aizc, the dipole 
waa used nr p. rcrcsving aijtemia, and 
For the oCber lengths, u a 1 runSin ktiug 
uiiLcnua. Geiii;Tsl.ly die lobes and 
arros ware found m the angular pOEL- 
tiou predicted. Imt aa aliowu on the 
bfinr^j the inaRnituie of the mljHr 
lobes deviatel somawhai fmiu the 
theoreCioat. 

Some of t]<e deviatkms In rnagcLhinle 
might be due to the iwn-un ifor mitv oE 
the nutei'ial u^eil In the dipole. .\n, 
other res sou For the deviaitoTB wngtit 
hr attributed! to the radiation prodooeil 
by the eoda of the antenna, iince the 
enicitiont as derived assumed ib*t the 
width 0! the ilipok was negli^ll'Je. 
This is tspea:ia]ty IniportanL when the 
ruiTeiit didltiliulinrr Is iimh that n 

tCeriOViiffd nil pii^r JO] 


Flfkl* ■ 

nipiFiHHiil aiW’icrinlUi pvwU Ih- ■iriuut Oilded'aital* vii- 

EFnHiri rvili 1hH luniai ibn Elrai|»a. tVj cmisi m 

■Uatimd llmllsr S* ut Fllurr a 



Fieifrc t 

F.iTsrimnlLI rirldMFEljLH HWII ttr Tirlvui M<lld-i1p|i1l BP' 
’IIIIHI wilfa Ihr tMlH <llA BKHl-'lfWlIld, 7b< fu-l#! Btl 
EHlsuLaLid w«i HHiliir Li llmi □£ FieKT4 3. 
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Variabie Oensiiy Hec»rtHnff 
On lO^antn Film tnr TF 


Th E PFUKEaE] nf I fi-mni film tor T V 
lificontf i]jitc a spccmliieJ art, iii- 
VOlving- inn.r>j new C^linHIUU. ITliit 
IE partJciJltlv It lie £jC Lhb aodtut-un. 
fltm tyji«, wherr rhent *rc Uh: dual 
Et^}|[ and aOuciJ fa=tnra tii c^Klder.' 

In n rrcejit setidj oE a Eight^Mmiid 
film prepEir^TiOTi problem, it was dLs- 
covwftl that the cuitoinnr^ negative 
Etep could Ik EtitnJciatetl hf n. nt^thod,^ 
whir]] invoLvcE llic uati oE tke light 
viJve to prodoee b variable denaity 
track dJteCLly □□ jiCtaiitiTr hEm. 


IfiiFvv ReeardJnq 


III recording ivlLli ibe Jigttt valve, 
act eiLiter lamp iMuaes a tiHam <>f |i|[ht 
Oh nBrving film, (iw Hgbt t>cill|j; inhdu. 
Eatcd b_¥ the talva which is plaited bt- 
lurtEn thfl lamp and i]i= film. This 
valve cciuisii of <uit or n»ni dura- 
Lumin riljbona Lctat^d in a maEiietlc 
field. As signat curteitu, are applieef, 
the ribbtuia move toward and iway 
Emm each iMher, jIiue varyiisg the 
amuunt of the Eighi whicb i-E. altowed 
(i3 strike the filriL Tlic result. In tbe 
c*H of variable densiri' (.nack, ]x A 
tlntiing ECfica of narr-pif huaiib Ojctentt- 
ihg across the wstltb mi the tmek, ad¬ 
jacent bands differtrjg frohl each ather 
in tlensity. ot Opacity. 


The H on if £ CuiTvt 


Ordinarily a Tccnrdiag is matle on 
neEBtlve filih ajid Suhi^Hj^nentEl" proc- 
CEiei On to pi>titive stock ; the film ood 
prOMEEing ehaTnctecivtici oF all types 
of film arc enprcssed liy plotting the 
density nf the Eilver image verapa tfie 
logarithm of the eaposure, ressilting in 
whal is kriNwn a,s an fi and D ciit Te'. 
Vatiable datuily rejeordings with tlic 
light valve are tisufliiy made or The 
relaiiveJ^ Etcaighl purtiOns njf the iveg- 
ative and positive i( and D eiirva, 
wliere the rdatiOhEhip Vefween dnn,Eitj 
B,nd the logarilhm of tlie anposure h 
Inqearr Printing froin cejjative to pos¬ 
itive remits in n hnear 1 elation he- 
iiveen eupKure *[ ihe negsitive and 

lUaiS^d ilmhped by ElteiHnl Rinearfh 
PrKludi HiIvttoiiL. WnTini Eintiic. 

I5>C ■{buirisi, lhll ||H 1 ±. 


Film Recording Directly on Positive Film Minimises 
Pos$ibilitks of Distortion and Provides Higher Output 
Level. Process Cain Be Used for Kinescope Recording Work. 


by LEWIS W. MARTIN 


traMEparCilcy of the pOditive it suitable 
e^poEure and devdopiiKtit are used 
for negalive and Jinnr. 


Dleevr J’aiJtrve Rveerdtef 


A direct positive la recorded on the 
lOe oE the H and V r.irciw without She 
llEO of an intarmcdLaie negative. Con- 
seHjnenfJy if is dcsiraWe to uae Mlitit 

JtiCanB It ihe lack uf tlncarit^ whkLi 

WDukI ootinalJ],' tKciiT is to he over¬ 
come. Tbia has Lierii achievect b>y 
iupenmiKH ing Upon the light valve 
ribboda, logether with the signal etir- 
rents, a high iieiiiiency hm; nf ihe 
Older of 24 kc. 

The cQbet ef this hu-s is to alter tbe 
exposure produced during lecurding in 
aaeh a mamver a* to off set the itoui- 
linoaritj which oecurs by iccnrding 
■mi the toe of (lie M and Tt turve. The 
light ttanimitted through the llghi 
valve bE utdinariLy directly propor- 
iinnsif to the ribbon opening. When 
(he signal OWITWIt Ls SUfTiCjeiitly high 
in tile idoEing diseciion, the liglit is 
completely intercepted by the eloiitig 


PtIiIC 4 I aS-inm IckL *1 vbr|iei| dtDnhr ifah 
nbjfh ti ISO ndl Hiat. In iB-en Hid Ebi 
l-nili |l M mils Iridc. 



(if the rihiiuns, HitweveT, when the 
de tiiaa la aunuLLaneuiisly s|»].diE(l, the 
valve ii rapidly opened ojmJ ctoied ac 
the bias EieqTJKOcy for each value of 
Signal mirrent. C'r'insmnmntly Ihe 
poGUJC for each value uf Bignal (.-uCr 
rent ta the avc^agc light trauEinitrcd 
in 2 cyule of the high-Erequejicy bias. 
Suijce the buij b applied at ati aisnitH 
tilde; of nbput dXI'^, 11X9^ bebig the 
paint at which the ribbons apparentty 
niter, ilir vjdve is clojwd durmg al 
lease a portion of each eyde for Kig- 
nals nf miirmaE uin]i[[turlc, Therefore 
rhe eicpoaciie is avenged over a cycle 
during wltit;h rtie ribboms are i^Losed' 
for part of the time. Tlic 200^ aiti.' 
pliLude iliKJi nut cause the ribbofl-i to 
clElEh, BiCiee they are d.trung in differ*- 
bit ])lanEE, 


LTdHir RelelJdnsMp 


The bias Ihui cLianges the linear re¬ 
lationship umtatly CjllEtillg between 
the uanimisSMm ftF hgiil througli ths 
valve and the lelative sixe nf the Tib- 
hcin, iipening Lit such a way as to 
ancetivety uftaei the nonlmtar driatac- 
CcriiEticii asEociated with lecncdiog on 
the toe of the li and Z1 curve. 


way 24r|e Wdi c&eive 


The fiis[iifirji:y o£ 24 Lc was selected 
iLi ihe bias fifKiueocy to CEcapc initr- 
niodiilatieih and hacmunbi; distortioii 
effecti which mighf result Lf a fte- 
L|ueney neaiitr [he aiHlilde range was 
used On the othei kond, ths Ire- 
(^atnc j- li nijt id high as to cause unduc 
mechanical atrain un (lie libbone. 


COMHUNICATIDNl PQR APfil(L 





F'3§ ^t*oof"oi"JPerformunc4» 



L^:biT uCjritn, ndcTt'ix'c wai. itilithi ICi lonir 
BE)[W'^d^^CE^, CCyvrriiis lisft of iDcavjctjnicnti 
fBq'jlrid bjf EhK FCt. Lliir FCC ripCtricaJ 
pftfcjrinJhrt IMEIdSKt*. beEsel Kns jyiCem 
ioi mttE^ijjinit FU tniiijniLtLtr [miEKPCy 
iTHifUi aiUl inijKH QEld 0 (Kraticin aE a djcrie 
diClectcr ivstEm which CRn lli£ itK^ tO 
mBfct hum BTKf doiie uneasi^itnEnts. 

ThEie [!>Li Bee *(!eTC(t iti Ihii instalt' 

mEnl. 


jIlEitvErtf-fa N«r P 


Filurt 11 

CEnUr fl U IIBEF »Hp"I "nH 

iBCEKilBt KdB njElHlBB 



H EiiliibiL Nb. - dEk|^ duBiaini, 

Eni uppraptliLt Ji^phi tmwltEr -Mill dEKtlp- 
liitl mmimcEili proBCdUm M mlEs- 
ithiiEi wiLb riEfaril 4l rlK fthlPPii: ICSEi IE«' 
bBPd 1- inrl 11 bC eIb biwidmjid:!. .AU [debiiieb- 
1B*nE> h- nuilr wilA Epil BtpnjW^t aHiuEEhI 

Eiif iiHMl priTEam pttrikimi -ual eIuII in 

B]1 nrcuidL bidwvrn Ebl Wblll BilfBWi 
micT-fiphKa btiiiiinHli Eliil EbC BnhBnnb DulTulr 

liiLlunlnf itJtpbent linw. prE-m»^»iiE iitiiiilEE, 
BTuIlecte DMplifyitd EKCtfpt 3dr wkEV- 
plrmi, jnil lEkbtBL t4inprEhpnn jE i ciEildEPi 
■ iPJi HTrrtid'T !■ illltlllld.l 


A ^'Li.idip In-BDincT' ntdpE^^ Fl^im SB EB- 
jjjddn q.'cln. Em Ppp[iM'lEULEl!l' 
fE-r EE^ mP^htjpa. IdEnpriTnciLU iJllill BE mdc 
40. nb Itfeil Ai [nUimrlil EUldlB frEdWTElpi: ID. 

ia«, *», I,«I0, in.OM U»J IB>in BvftM 

Th« IrEETBncj cciikiriCE IMUprEITIEnU l^uild 

lUEiiillly tc mbEk VlbhuBn rtCEPiphuii. hpHPb^^ 
HMMllJEd T5 nicEniEDTnH linTiip&BElL AUj K 
nxiiky[J E=i Ibc nnlaUllHf ElWiptlHTlL Br EF?- 
tull MBEiilEi iht IKBin'EPJ IPE iMMdiBtiE 
DTEPib zi iiiAiciflnb Id IphEj LkE IBe iMMUrEB 
lElpUElE 1* wlEllIlt IhE PEEKrlM l|1[TTi|p. 


£1. AuiUp. -r-nglittll.F IIUDKHiLp UlEECTtmn, ^ 

I'P, ?n. pPd ICD PEC ceue rnrHuLiEioa PiEr 1^ lUA 
lEmnrlEl rTci|uEik:icE ^ 1Dd, 1 

E.Mfl E!fC*SI Alli'P fTwqiiiiKT hu-EEnSa Ita' 
iBB pir «nb nEhlnlBLiim lor EuEdamfnlirl Err- 
tf IP.J5DD ."nH MPaiu cjnclit Htuurt- 
riitiLe lIuII lujrmLllE iiiilnlc iiAEBlbflkB bp ibJKIU 
rhcTn. TIiE dlllPFUM EMUmrEmEPb# dV>U ^ 
rrildE BPTpVEEiPd' FE mcEciufEdiiiA ilEMBPblu ih 
Ibl puBlpriHB E(|u£4!dl£nl a fflEEB^ 


FeIufi 91 

^.ab Equipmiab sEnpImEI hit dElEr^jp^ 

Mtinf wm .HlEfi. 


Oi|iDii± Dalle LeeeI ■jFRl^ In ULe nf 

in t» Ej.flOt cpdl** tn db bBliw iB* ETwIin fiD- 
ntZDlEB lortl rE j^LEjtl lCinH E fpEfJUEtlbf BEEltl# dP 
dl 7h kc. TIM DDHE iHEWnrunmli ihair ^ 
mpde mpluEinc mhEb'dlEEbiid dPSTTIEdliaiB in 
En> FTHKIirlc^' iqqivnipvl urilBni. 


D, Oulnul nciiE •E'lid fAH) In -Uid Imuf «! 
id la lErdlB CTtiU iH A bElbid IBE IbibL rOpEE 


bREprjPEEd Frpo. FCC Iprm, ]d^ OEcEjbb ll].F 

PDruTi^ (, m 

inldiSifjdin BsaCInn t df Ihn FCC SeidiE- 
irdE pp Gnd KbHiipaEjTTii: PrniLlEc Eijnr±riiitad 

FIE FteMemb 


FiJ. II 

Excibic black dlaj.riai tidiaicln| niotvir EdupliEB niia1i~ 



EETIIlild 9DU pet cinl yNdpIlLlidiC o^dulplpca. 
nniiE mEbiilEEbKnU rhM bE mi4a iiiiplE>inE lb 
■EdiPKbdnd dEEinphiin in IbE BIEEIViTinE EBPip- 
■aiii ur itIIEM 


PPa. 2 

(PCC SkEtrPtflJ (^rPapmBBEB iPa-pd- 


^ thHtnPid pirEddHEEUiMI IIGnriprdib Fin 

RE^ral doE^ fb< FM loDKk^ llinmib- 

liHB indEB Ifrpui EHpub EEiBrimU df -mran- 
phgna pniamplifiEh. IbrdUfh indip EadliblBI El 
Lla lEUdln, (ncpPlb liaad pf dlbCT <|iVPibl w 
Imp oladd vild 1nr)f*|P|bcc. tArmiitl OUdld 
-TEEillElEB Bi: 111! ipppuaidblt. EdJ b>rPlB|pk bla 

lEqnmmiElar.. hilb MCdlHniV nPElnETa bbl Eb! 
EdtiEdlllEE dJ ddfitmitcipa n IhlEUpbm 10- 
ladniB^ ^qll hb ip EdEbrdE'nCE v|bh ibd EulltfiE 
bif pIL-iitlpla EBl H^dcpbKPip- 


J. Eilaodard L»mE dMIligE End dpTridlHt 
dPafcf UAfE Pp FH InTiaAoBL LTlltdEUDrKrE AhU 
w In irdCEdancE vilh lib Ediibwinr 


i'EMdlll'd 
J^WE f'DbIbf 
lid mbib. . 
I kw. 

i kw . d 

IB k^' |~ 

ai ka.... 
id hiT.... 
I« bn.... 


DprEdliiin 

FfWIE ifflai* 

. l)d ontlE bb lUb 

i.j.asi WEltp-l bw. 

I . I J Va 

. ...J-ld Iv. 

. , ,IOdl| kb. 

.... Id lo kb 
. ...»-idn iw 


CbmpfEUE irbnHPlbldn oibir In aulBAcLcCd 
v|qh K Tawin' r4tin[ JIffenffiC flWII thC llHTP 

\m[^, rulL ■SdM ll l>ip|T|i«d in Elie ^ 

pUevlwn QfinHi-ni^ \k^ WiIe 4niMlut«i La 
llfhi^ nLiog 1^ ihfc h.Wd ihinfn' LH 
Dp<ritjn| PUU¥ Df lUPi bTii^Hstfira ihflll b± 
fm mf-t'kiT^ nr llki PhllBC bj ttW p(V«HT 


Hk tri TUl WT t W l44l| WMvbe lh 

^ 4 tr^lKnCT 

IWlllff ±‘?3 ■hint If d^ii^ la* 

par rinl binliililiDli. 


J, Xhl cru^miUiaB' a&lH. be Ldpiljc 

i!if b-MiitalLlIdd X btnfl df fE-CqUE^lM iri^ni .|lb 
W C2|J!IPD ETEJei- PH^^a« |hxJI b# ampluj^ 
in. afcnrdxxu viEb Ihe miHilUK<b£rEf1ilfi1H7 

fibiriarerlrtk «# i ifrin iHwhinn-rna^n^ 
barinE a Li^m cMiLxXi df 7E tOMEl^ 
^cfdndE. -ib^c hlandT-r-d pr#«mphaTij ciirnKi) 

rlFwulicM EIk ijalcrtl I’m 019 

ILAnJAPU piEEmBbkliii turn >^L|| IjPtwBira 
iwo^ limiti xa xbavx ix iLunilariJ jrittrhphaail 
curm Tit npf#r of Ehaa^ hmids ^ 

cnifnrm -(np ilcautiioi) fixn. id Tu ISpOQd 
Tbi- iPTWr llml? ibPilE bf priiturm Fm^ 1» tn 
ifcycLej xq<L i Jb b«l^ Lb± linJlFb 

frUR tIHi ■» rji;^ l-a« Uvtr Umih ahaU 
FxH f-rm Iba % Jli [oxit ai J niilfiimi P>1K OF 
3 ifb per e«E-ac H Jb iil SO CKJlwS^r fro^® 

■ d l^^d nrrwi eK; lo^r limt |di^L Txil Fnjid 
Ibb 1 dth Lcnil *t ■ uiiiF^m cxLai nE 3 Bfb ftf 
Mfm rS Jb dC Ob^l±l3. 


J. axj pintoJalii'm ErD^n^n^ UeLh nc& SD 
tOLd llAJn VTCkfi ipd -BbPdqMcui porrFTiiaE« 
^ ISi, SD, »d ID4 b«P ^lahlr ll± £iinnaWrl B'vJIb 
irmram^^ ^BmiMica mxaMxrad In 1 ?Im- eulpnt nF 
rti± lyuem ahkil he tPiom Em-mtin-iquin 
Taliiaf givvTi t|i hlw Follawini laUdi: 


.ffndHF^Hiii 

Frrqwuy riuftirEili 

iP lili LDP [ytiU i.iAb.i i .. 

JDg 1D ?,MQ ETcbia . ^.1% 

7,0PP W ]!jHP fycLdf- . . .. . 3^ 


VqunrtfiAv^iT itall, Im c^^loring* tt 

KKr6«BQ9xd Jponpbiix in EliE mcUiDPli^ ai^illpi 
vi<n| nnd 7i n;iH:Tosi»cflii prw-jxfbapis III fn% 
■.cxiiimritinE DBnipincnl, mill v-HihuuL MHbprnxivA 


IZ • COUMUHICAnaNS FOR APRIL 1T4T 





























































MeasnretnetBt Teehni^/nes 


NF n urpiiihEE ii iinillD^Gd >H3<^ 

TTUitici ihill b« iiltiuded U- ]■] hEi 

IL Ii l±C4fDrTKndE>t )i^i: :uiaf *1 1^ SlirK 

TVn>in rif ibc jjhLm ^hl4ilirui3i<ir, HUd'O 

Ui iT^li^iIUi CihEUI3| febd -lUdlD cud 

Irllinl4 c^'pr ca Ebcii. pEr4eiilA|H- dinc* 

*1 aAU4 ■.bf- biijl filiirla^ rrliy 

bbe LriLlnulic lum ^ ihr diKdrllQUl 
lh<- -iiVaJlUM. 

^ Tfi* trhniTniUiofl i><ibcifi qul^l TiUM ItT^-l 
PMdUlHC^h Ilf iij 

Ifr.Wd ^Kill hf- ■! Inn hd db bdlD^ 

ii^ ma^rf rrc^'^riEv hvrL rtjreK^ibv w 

4d nmii-mE^iiuTjn^ 

c^nrfnrmL ihi.ll tv ^rub'adcd A.’rih flllldl'riJ 
WMTPWWd d^^Tir^JUX ihr killiiltu EbEruiLcr 
jillf^ dd iiirirunii^ ubdil dilTiilir 3u ChD^ 
Ihr MUKliild 

Th? crfenirniElind ETdam c-uLfrai nuihr Iridl 
{uif4ihudH BudulLliun'l iHe bjlld dT 3D H 
IS..D4Q lUill Im Vp^I IQ dh hilnw eIk 

liTri FfprifEnhcr I p4l per ml ainij^lqiJd 
klidH. Tbc DCilSd-mHHJl-in^ rqUlgmEIK hhp1l b* 
prnrSil^C^ v'-ih ulLnd^rd jl’d-miEinnfnnd ilirapu- 
lixr ibr hEflnEir ^hETid+bn^lKi -aF iiiHPUin^ 
ibdll Iq 9 |b(Ui|7- io- qhL44 ?■ rihe danikTi lm 
iiiEEir 


4|Dj]CnifJ] ] 

Ie-pd -Iite^bm for Ff4 

rfmUrtJH^r Fr*-q4i*Jie^ 


Tilt- jfv'iMtE *4 lilt- iir!} Sirslm- li 

Da priYviHlF h aomnp at ehiriii^ FZff iranimilirr 
irririg;. -A-il^UE Ji YUdilllliOli PHilICBr dP iM 
rturkcnx ^Iie mnduiiliDa vinnilDr i£ iN jnciirarT 
ik djJutH. 

Thr Tkiiii Zmrit ^rihod: dl ^qapnrpmtp; Ip 
XaihJ dll ibe fdil Eb&E 9bi di1kf)!jLEfdE dli lb# 
«Enkr 'lrMii;.'Hy ^dRvpdntfiL o[ tfTiin^ 

Frni^ 7^M h'P^^nEfflLir, VEriig wjE^ -m^ri- 
iiid /■’’dQHfvif ;p td Lhk dildid Buduldluil 
h'dlcigt 

DuriE^ mudukliun pcisri^jr ji diitrilialrd friirr 
l*^<d iPbl'UTrCy dpdCCrum. Thil diVE-niM. uF ri'i 

3 r0 in lirk rDrripi.1 fr-pqii|DEi#p Elbiff TE^Mdr 
rcbliEdE^ J<hwdr. Tbr JiUpliEuda uF Lai ranlEr 
jTfqiipnCT M™.pcinl«pt M prffwnlwrf Id idd JtF# 
tiddh BEMdl fulKliiiij 

F^fun 11 ilFvljahfi Ehil Eti^ CE-rddr iTfqiiEHOy 

LdfrjPtitdtriL bctdPndi^ idr;- e 1 v«ar^ M 

\f^ JTKdM^IITIE Vdllqffi Hrf lir««E Frd> 

lilUindj Ewiii£, k ilirreUtd. 

Tbt pdinq iF ■blC-¥ ihE- dCnlEI ^Ptq.'MFiEy 4fl 
Et^a^rh nji^* bE FmniJ Dj lidninR ^ ihp Ismi 
nmt ^pr^Dduoej hy eFk cmeee irdqadhdf and j 
IiehL- aicJklnrj in |Ji iH!S| whv^t, bM dUdld 
dIudilidUlip Td]|pp« k llunrlj incr^iand Tba 
drPLai^n ru:^ bfl E-ainilp^Td frpm Ihd idlldA^ 
iii4 • 

Mddulldliiii llidtj — l.W 

Faffi, — 

^ Fr- >: t*Dl 

— FfidilS 

Al Ihf- &raE Fli»vl jSm 

Fi ^ FrbqUMC? dwint Le> iiihip aiHi □! ilir 

CEndiE dnfi^Hn^ 

Tn L1ldi4 mCldUlAUTtr Frdi^uiii^y. 

lle^^l Z#rT> tniQk TCjiy br kifEied will dliE 
uFrdi'LferdbnE ai ELiui^mnrl eLmh ia PiFilPt 
A mprhPHPKlrflE EdCtl7i'P F'^hlb u rs Qidl- 
]i1uPI, ov X ra^irrxEivE teemtit ii i#wd 

CHcd^l A dryriLJl hlltr On I\b E'BTvrhriEK- 
dyilc rrccivb, nr jf ^ai:(i EuE^ff pui dUJ‘< 

lilsBf In [be aepEner-iiive- i^deipcp mkj br meil 

In Hdu 3 advandH*^)- 

Tbr 'V4Fiii^P k i»rHEd Fvt m L>tLi nnlc mi 
hbout !C4 CjidiM walll iht i>~aiTWTniL1vT uimn^ii- 

lalvd. 

Tbe irdnimiLier U m£dlllA[«4 «aih ihr Hiiarpil 
EDdm F rci^uDicy, bj vncmvin^ |bt 

Input (liviin itrn), rtlil Lh mtlur f-ri- 

bbrtaCj liiaappmi. 

(KoK-: SiiM Irtqiicnoil ^ill ippur pivinH 
'fniMr* ^4iL irsCca unj Ebt fium hh^ ^-triLtl 

frr^nmncy miK pinner, 'n'r bfni iiPlp 'Jiii L» 


“CdlirtH.? RCA icr'i« Cn- 


Cancludm^ installment With Appendix Data Covering 
List of FCC Measurements Required, FCC Electrkal 
FerFormance Standards, Bessel Zero System for Measuring 
FM Transmitter Frequency Swing and Diode Detector for 
Hum and Noise Measurements. 


by F. 1. TALMAGE 

TfKninilHtr EnuNwrinE tvetten 
E,tBRW4HHM PmaiKti bi-piikHlBiuii 
RCA VT<t«r DHvKiLtin, RCA 


eF 4 OinL-EP Dr«|Mr^> "™'- ^ ciir^fTilli- E=d 
|["Ved Vp liif .L L ■ 

En. ^AekiRH hiDdytpcirm 

\M EhW A iIhuM -fan tw -ihp hPiE eftffi 

Jrm. 
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ri, — Ti*^.qii* 



Txbli A 


|r malhjilt ,(![■ 4 h(=T. L'ki lEccrrtr al'iRLi. !>( 
tuhnl TiX |0> JnuuEiicy hU nott- v-'ill iirmndu- 
IntJ khr LirEin ukbll 

kuM- tluuid be- Hk mi rrEi:iueUi::i' 

riK ludiu inEUK l«Vfl Fiburil k, ilirvk jii- 
crttMiJ Ulicll thr l>«n Halt idhffcini jmi 1hm 
kMppfwi. TTm |Xr«nr4E4 m mnB.-aU1iim iiuLi 
uLsd M^un lAh^r# kb, Luk nUi Uia^ppkiri. 

Ik m- nirriiF frnluMK-y (I rHkmillf-r niikpuLf 
F-, — he^Mncy Skviiiiiin 

F.i ~ iiEift Diadiililmii rir^QuenET 

JjtpC-Dlfll 

A JmIu UtntCIDr ivilrtl* ™r nukiaj khi AM 

IlLtu End: imw BmiwrEmEuk, vrliiCli iTE- 

I(|| RCC l^EEmkirtE £UV t< mdHr rrm^krumnL 

wilh I. rri^ pikllv 111 kJ Bhiuii J:i b<nktll]i 

AVkllpKh' 

Tb, iiTEUlil W««l ll tnnwn |k Fikuee 14. 

]«i in AM LrankbiLmr, iL ll «P'>ktDtlrmLi kn 
» rtMbklirt HFlM- l*nrt Wrib imipcct Eu [an uiiiuli- 
nuJ,. 44 fchk inEdE^ikiHjI blpME it IW% flKXlvtP- 
ijuii. ]■ in RM iriEnrmlLpr. b&wkivcr, [hi nuiu 
k ■Lib FvipEUI In 1hi SzTipIlEuiJc 


'ht- ramtF ilmIiI T\ii ii HtuMk.^inhH hv [hv- 

VidLiljt A 3Diim ^ luw ErEEkvnrj bi* Tikh Ibk 

PlTkl □mplIkUdE bl Il4 UITieE bol lll±s <HBi 
riirinj ik bbib iht nubt 

T^e ilrniJ ■■ PM inip Int HikEcbEi. 

Arioi,, ttl- pOlEAllniiiElEr -H-ill Ijo dnnluini i 
ifc lulEiiii' nvAl M itie pt3k mIci^ ei ib± 
tdrklEd'- ^uploiinpcikH nn llii Re w—I he 114 
npiin volriei- >uhi(h li t(. Tim !■ 

aitiaurnJ fij 1h|. rH-klfiiJ lyp* nr yiJ1rt1t«r. 

„hlrh H tOfmciDkid !■ Imi i KimnDDr kbil 3k 
Will kAid Ibi iRr uukpd ib| d'llRf 

On kb; -iffipuklc ikdk ii Lbb ii[uipincr.i ii ■ 
Ir^iriH-raET bhiiiL i MUrat nf liAT 

rjliu^ -H Eyt-'A iA Tlni ve49i|ev miy li| Eim- 
IruJIbi ib ™jI-Hp(|4 Iij- i psHIlllPnitLiiEE, Hi, 

11 ^ill Ln ctucnET finm tbi iicbfmilir Lbi[ 
Fci any 'jplilf- «4 ir Whid. ii bMlin^ L» Lis 
MEpE-f. bhlj .^frP nf bkir utllc i|. EbEWltlM [kl 
L.M onkja-t. Thifr ll c.i|AuiieH hr khr Ijd Etft 
Ibc iTr iriiicil TpIlPEE ll null la Itkk ])Clh vhlbi 
Of ihc aiifin. koR. Id. ih Miiifi Ip ^D^rMo bn 
EE- , 7 f «IK 117 tbr line LHRliluRa but. at u 1nv 
Jhidic- TrEMurEty. SinM ihr COmpikinr ■tkvjSi ii 
lb; TCfnhrt Type EBcku- w^h rndp rlf'EtiiM 
UiPuri <4 or. Ii± i||;w u.,|| fJvE LbC uui, Emd- 
lui foi tvLb. dr li^il ojvilur ipd jf u^lubc 
unly v|m the bf Ib l.i|4 limci Ihb Rc. Hnw: 
i-tty, r»r Ihi nulpHik, i uiil' *f «hi(A li rbitElj 
nu^l !■> IhE- dr [nlllidc u ilmnH. Wr orr Ibik 
Limplj- l[f lipfEnc -m 7A7 uF Lii3 ir TnlLn'E 
-VI a V-lillfE diTiuicq irkiibKT 

rhi nciK ouH&pE ll Lbm euei3ivie^ veIK Pill 
implikiiSi iiF kli ur vTihnf; an ilii liibiurniL 

nrptEr 


Opwra^\i>n 

T 4 i^KTIlK, U tJ* utnal a'rnrn ihf EraLnirrpiltir 
h anlrariurfil if, |t- tupnt [iinnKlOt. ■r>jl(iul ia 
theK: eOliiiHLtJ Bu drahurLujii tiipErr. 

^>lh B^MC^ tn MpMhS ti^iiBiiEn, liunal wimlanp 

IlCi^iiNTrirfif a» ,32) 


'^'DainE lo RCA ^FF-T^D:^ rarjur 
i^Cfiinr^p RCA Tef4 EquLjpqi^l DBinr* 
&<[Eli1fi 


FifurB H 

SEhxmiik i uanaTdfr 
djpdE rrdiEiE cire^al 
3>r ■riiurJnt AH hurl. 
BHd h0ll4. 



coM4ktimieATioHi FOR Armt Tt4t * a 




































TA PE RECORDER 
Time deck Cenirot 



Ijni FiuM. thrt- llu UpI-rCMlJtf ClHH'lltll EIIIT HlfbF TifT iH Ul nlcr obII. 


Modified Tape-Recorder Coritro! Unit Permits Automatic 
Recording of Aif'CEieck Programs. System Can Also Be 
Applied to Other Remotely-Operated Tape InstalUtions- 


by WILLIAM MARSH 

Cht*l bgSiMir 
WHtIMi Htamp4iii. TBHrk. 

FutOUItrm.V ib BHOArN:*ET DpcHitioii 
Ft is ncwEEBi^ to wirflvccfc a prtffram 
or a.t|agutii:£iincij|:. a. tape ra- 


cifT-d^r is nviitaUe, this lifi-i lie*ci 
fodnit to be a rtiy convEFiient and in- 
txprnsive bcilit;^ iar the pcFrpi»e, 1 

However, ir is umall-y necessaT^ to ajt- 

iijtii an oficratoT to the job of 
Ihe fteordiitg. ’ATiere connol ajKr- 
ators are nivt cn duty ol afl rimes, this 
Fray inTglvi; shift cJianti^i O^ertioM 


Fifun I 

Rawidn^ «lF«l4t 40 ih» <1#4 rmp4*r nllb BMdLiEd EiinAfEllOFii » AM ujillElaikl tuDt>- 

snn| jiuLeE hr ih" pkEk 



paycnnit, or ]KrKinj.1 inoonvenlcnct 
To alleviate the problem, a tirw obet 
CEKnti'oi: device was evolved. 

The tuiit operates from a house- 
hoWtf timer’ or similar thtiiae dtJvieB, 
tile sKorder' tuttiiefi no for a fifteen 
Or thirfy-miiiiitt interval aivd then 
turned off. The minltficariior required 
on ttre tape imit iii fjclto limpLe and 
dc>ee not oJttr manual operation, in any 
reapeeL 

In the orifflral tape-recotdcr toiitml 
oireoHj aftor ihe Dontrols have been set 
oa fcttmjrrf, fgcnrrf, and rKKrafj the re¬ 
corder is started try pushtuj the jfitrf 
bLitton. 

It ii orcesSary Lo hold the Siort but- 
tou riflwji lon^ ennojh for the t.'tpe ta 

((^nehFrtid ue Ml 


'TeFecliton SkSl ^tvik ElfieJ. 


Ple-ir* a 

Tbfl cbdi-rAftiy canLr-il ciMdiL 
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Civil Aircraft HoMlar 


Part 111... Oflsigiii and Operational Featuresof Equipment. 


tn DtJiClRIB] N Cl LTl-C 4>|^ratinil nf eLi« 
shllilfcie^. aficd in Jhf ciyil 
tadaf jyBtfni in t}« wave ^irfe to scji- 
■rate trit3i5JULLted achL reenved tiCE'- 
thIi, rt was iiulkatcd that the; duplcier 
cnniiali of tivo g'BS twitrJiiiiB' Eatiaa Lii 

il (7 {tiansrH-it-TOoeiyid) bOx and (tSf 
tanti'trarsillit-l'CCtivc) tior. edh nf 
these, iiibci flre- ihF the JiLLia*l-baii4 tj'pe 
climinatnn^ sny lulling fuaEinent- 
The receLTcd st|;nHlj gn thTcuish the 
Jf llilji into thf frysta] mixer where 
Chey are mixed with x local OE>Ctt]atOT 
siETPiiL to pfoduce a 6U-mc ijiteifurdi- 
ate frequency. The ]cimI iSsicUilatijr □ 
a Teflex klyalron tnnrd to opeiate tC 
inc ah£>ve the inagtietrcft ftcquency. 

Now tlieae W-rme ti^uaU Are ied tg a 
hxetf tuiu7-l if atxLp ot &bcrut ILO dh E^in > 
The fadut aignats are detected un tlie 
tf aClip jmcl jtmpl Iflcrl ta the vidcg anl- 
plifier Tlie vidau aignaJa arc led from 
the twricFHHftirT-rerrirrr-.otnfKma nml 
!o The indientoT vw x coaxixl cihLe xnd 
jippJied directly tn ihe |{rid of the 
cathode-tifiy lube. 

The sweep cirrwiti Fnr the i^t axe 
located in the indicator nnit. They 
axe tj-iggextti by a negative pulse ot- 
taioed front the pul« line cicii.]rat in 
th.e mnduJatnT unit. The Sweep Circuit 
dcvclopa a sawtooth awceparvd feeds it 
to the FPaETiet'ic daherXinn enil XTOutiil 
the nccV 01 Ihe iri. Tlie ouig'iteLic de- 
Rection eoil rotates pud La driven in 
.cyjTchroniaation witit the scanner by 
posicive ftexiWe drire^ gmng a timkEL 
fied ppi puttern yn the cj-r. The rwecp 
Lcrg^ ts automatically adjusted ilo 
give ranges oE 5, 15^ Sft and i^fJ iniles. 
The ert is fed Jrum an B.OOCTvoU sup¬ 
ply Loeated in the LndLcatox tmil. Con- 
tloEs on the ffloe of the indrraitnr have 
heeii rednciid to a -mitiidtuiri for the 
piLol-opexator They conatst of receiv¬ 
er gain, range switch and on-off 
switch. 

AntOiiiatic-frequency CnnfTtiJ Li 
provided hy Ejunpliug a smatl poxtlrm 

of the tiigh-itettueney power from tfic 
wave ggidc and running it thxciugh n. 
£0-itiL- dlscxhninator. Tlia dJserEmiiu- 
tnr ngCTicit it< fed tn the friUs -pf two 
smalJ gas tubes which, ht turn, ecettroL 
the voltage on the local klystron nscit- 
lalor. 

In the case of the XiC3 tytic oF sLr- 
cxxft, a single cndEculur Icirated in id- 


by SAMUEL FREEDMAN 

N«uv OGve1*p«nwits 

eTne*rqi4-Pl>M. Ine, 


point is luFflcLcnL foi both tlie pLic-i 
knd C0-]iilDt. Tn The case of larger alr- 
CKsft such as the DC-4 a™l the DC-6, 
the plIoc and co-pILot slt Car rnotigh 
apart &o That it is BdvisnWe to prmriiJe 
two irdicatew^v one on ritlicr side of 
rho piiTinl. Thisi adda the weight ot 
oxie xnnre indicator. 


Fn-ferpci-finj fi* FerfJfreloe BJspfog 

The main team transmitted has a 
Rmte width of appiOxLllunaly 6'*' in 
tjic form of a cone, 'fhe beam red^tes 
in asimutli nr hrariPE- The gTejittT 
Ihe rflatancc 1rmn Ihe plane tn the tar¬ 
get, the greater wUI be the arcj. cov¬ 
ered by the beam. The beam width is 
approKimstpFy ^IJI? at one mile, 1,0011' 
at two igiles, etic. Most nf the target 
uiatetiaLs eneouiiteretl will be land or 
wflier in nsture Water scnttcTi nearly 
all of tlie Lncident energy sendtrig liltle. 
If liny, baeli (0 [tic 'scope. Lsnd, on 
the CKher hand, sends hark vuienn 
arnnunts depEniFm^ Lin SaiCh EactOxS Ill 
i-niniitl Iiticss, QatnSSS, r-LingluieSS Ot 
psxpeudienlsj- eliaraetcr. Proper Lii- 
terpretation of tbe infornuiion be- 
comna a funrtiem liE eagierlEricie. Typi' 
cu1 iiidJcaiioiia axei 


Hatsitial 
W*(Er 
Airpra-l 
Xuivways 
Flat, smooth 
earl'll 

Flar.ioiqh 

tarlli 

^uKarEi 

appnnachsn: 

pcTpLiidlcol 


invrgy 'Isspc 

Returud Rsipaivie 

KnuE Dark 'scope 

IsJight rEtum Darlr’icope 

LiUlBretu™ Low 

int entity 

Normal UEiUum 

xelurxi intensity 

LoTtte return Driptht 


Tlie indicator lias five lialf-cfTcles 
engraved on the face.. TTiese aie equal 
cn One-fifth sepataEions of the range 
scale. For example, they may be l.T, 
Ip pr miles rl^eTMlmg nn wbellvEr 
5, IS, SO Or ISJ^HLe sweep rate is 
used. The bearing with respect (o fXt* 
each side nf ccdTtcr ia Jet-cfitiined fay 


Elie diamnce Iran center ve.Ttiial line 
of the tube Lii either ctii^ciioa 11 a 
bright spot is iiicketL up Eiom a niniiH' 
Tain 45 niihia away dead nhraiJ, ir will 
show up ai a bright dot (ihr dot siic 
and shape depending <>il Ul? area of 
the eaifli occupied hy ilic mountain f 
midway [ieiweeci llie fital and second 
firclES at center, v-heu the sweep La 
On lltc iSD-mile scale. Tt could aiso 
sliow up hrtwEen fouTtll and Hfth 
circles on the iiO-illitfi scafc IF the 
ntountatn bears 4?' rrl«lve either 
right -or left, it ■wiiuld. siiow up halt 
way between center n-nd the side ol the 
pictTirr lube in the appropriate ranE^ 
circtes. 

The best indicatiems are fr-om htud 
aud water. Water Fi^ dark spots 
exactly eorresporidiiLg to a river, iahe 
or coastline is easy to deltnc. High 
land is drrhnnd by hnght sjhOEs nn [ft# 
iiidL-cator tubs Vaxioua light intenai- 
Lies sliow up for other objects depend' 
Eng nn Their pr-tm iuenne* above The 
earth anij their rrfloctive jirCpiXtl^S. 
MsiaLlic itructio-ex shOw up Sccty^inS'ly 
well, as do built up cities suddenly 
looming up over Tursi terrain- Thun- 
lirTatorms and ctnuifS ihnw irp ghost- 
ILlie. They nuke posBiblc the reeep- 
finn of infnrniat.ini I about thrmsetves 
as well as ihE existenen Lif dSriSer -ob- 
jecu bsyund ibEiiL In effect, it is ptM- 
sibl« to see iatv a atorni or cloud and 
also through it. liighways. railroad 
trarVage and sirnilax dernarcotinns on 
cajth alui «hc>w irp and well ileFinEid. 
Farm ot taneh fencing may ox aiay 
not show up depending on tyrie of 
fendiLE artd fptgle of ^Uergy iirriva]. 

Many interesting applicatjoiis for 
ntdar exist in motintAinous terrain or 
ffvrmg l^d WKatber. Sujrrie rccsxnples 
cited by a ineittber of many Interna* 
tuMuil aviatioiL radio conicTeiicea are: 

{I'l In the case uE a plane flying 
over mnuntalnoun and cariynncins ter-' 
rain, energy front the radar impinges 
On the slopes nt rLifges and is rEtuTneii 
whiEfl that from the r.anynns ia either 
Jose or uilennated. 

(.?) In the Mediterranean and In the 
Endian DTEan, It is sOmetliriEEi. rmsaEc 
TO fly hltO douds beeaiiSr nf lilternal 
tuTfaulencea acc-oaipaolcd by huge rain- 
dropi eapafalv of wrerkiiig an aErciuEr. 
frnxrfMtded (in pirgf di) 


CpHUUHICATkDHI Hit APRIL IfH • H 








Tkt \tm04 PiliBnfCrjili* 

CiT*Tn>Wa for Di^ritprimis icfvice and 
cxccllmcc' En rBi:£iotdq'rflpEi cipcratiDH 
WEJir awarded ta four dp; ifiirinK the 
recent diriitr-cmne in Kew York CHy; 
ftariw officeri A. T. hfrwbwg of Ow 
S.5. Gulf*ci=ami Garefice H, Srnijfi 
of the Ufiittd Fnrit alemwir Junior, 
and Arthjr E. Murray oE ihe Bull 
St*aiin»hip Tfssri Suianne ^for their 
outHtBndbijf heroism during Hit isjeiw 
oE the crew oF the USCG Cutter Eait- 
wind vhm it collided weth the Gulf 
Oil Tniiler Gulfstrcaiifi oa Jipuar^ 19 k 
, snr) J^ouel E- Cawden of the 

Moore-MeCoririkk ^teainiJvip Mofttia. 
tTi^ (for hii merttoiiooa strvK* dtic- 
ing the diauei? uf tlw EritiBh Tinker 
Adellcn early to Jatitiarj oE Ihii yr^ar^, 
CowdtH was Jiljihly cOIOniCJUfed liy the 
U. S- Msirjr, BrLtiah Marconi kikI -otlier 
iiithoritLe* for aervice hey<Hid tfw call 
of duty during which he reniabed i>fl 
watch aboard hLi ihlp for 72 luntn 
continuDu^ly, Ir^ilnjf dlctresE mea- 
soges for the dtaahled resend, 
Lroforcbnateljr the boys Eiid to sal] 
prior to the haiwiiiet. Ifteprescotauvea 
□f tliB itsarmhip eoHiiKiriLes accepted 
the awardt fur theio. 

CkFea^a CnCjpfer Oibiaor-Crvlia 

XrtE CEittaCD CHitnra hdd their au- 
nua1 rniise at the Adventurera Gub 
wLOi I_ W- fica r as cAm/ purjter,, iHy 
aaaittnd by G. f Martiii. A tiTE= 
graqp wsrc prcB«tL at the afSnir. Coo- 
Btaftikfkra. , . , We lesmed tIi TV 
that Arthur tjudfrey ii now an huu- 
□TBry mcniher oE the Chicago chaplet. 

Perjocarp 

SoEay 10 learn of ilie death oE Mia. 
Cooke, wi-Et of veteran member C;, C- 
Coote and the paaaliig of Hn, Srob- 
bart, wife of Arthur J, Stuhbufl. Our 
deepest aympalhy Id both. ... At the 
rscuit IRE couvurtion In New Y'ot.L. 
Cttyj VWO.A meirbwa Faiil Trautwein, 
G. G Cooke, Win, C. Semon aarved on 
the iMSrqrimlity comraittEe under die 
chairmioahip of R&bc« Kent, alio a 
VWOA neaiber. . , , We arc glad 
to welcoflie several new VIA^OA mera- 
hers; E, C. Csthrane, Jonathan E4dy, 
and Arthnr J. Slabbart , , , Gene 
Cochrane, with the FCC in New 


York, hegao Ilia srirelaai: career m ' 0 ? 
when he was in the Navy as a ftcood 
class elernrbcLan aasl^jird as a radio 
^the pfavy must have Hied that Wuld 
in ihuKK liays) operatof. Trotia that 
iaaigjimetLt hi: moved to the Nary 
wLrelca^ .ilariou in Boiton, whose call 
letters were P G. When hr leEi the 
Navj- in "CtB be worked as a etriliin in 
[Eip Navy Yard In Brooklyn, in chaige 
*F Che radio rest labofiioty. In '22 he 
moved to the Uepartmenl of Cajttrae«i: 
Lta 1 railin iuipector. and alter ten 
yeara iti diia poet wenl tu the Federal 
Radio Commission, lo 'J4 he joitieJ 
the FCr, a post tie stiEl holds, . . Dld- 
timar li^y alerted pomading in ''IS 
.and worked! at the gaioe otiiLI widi 
Todifieiidcot Wirdcss, American Mar 
eook and the Li. Shipping ftoard- 
. . . Btobiiart who was very aetive in 
Ibe organ isal ion back in '27 and has 
re-afljJiatad na a Eull vctrFsn tnennher, 
has seen service ou Llie E.S. Eateac, 
Hocliestet, DurLhes-tei, flypitJiia, Gar¬ 
goyle, AJLeghany aod Biikctihead.. . . 
Marvin S. ScinwE, who now is cbItE 
engineer *E WCKV, WHVA and 
VVKIR, reoencly forwarded hia appli- 
-cation. 'MS begton operating aboard 
ship in sailing onl ol the poet uf 
Pltiiadelphis tor JiYlCA, Ii ''JO he 
loEr [tie ships and started in bread - 


casting as. an -DperaroT and In June 
'■K? he was prooietud to hia prrscur 
spot- In HddLtbOb to hia regubi wnrk 
MB acts oa conjmltJnt for a ntunber 
of other broadcasting atatinns. 'HIc has 
Lmik a nvmlicr of ataliDiu, ileivcd In 
police radisr and aince '24 kept very 
active in the ham fickt. And if you 
have any tcLe-viaion raTeivcT pmDljlcma 
MR can probably solve tbetn W yim, 
havitig tieiigned and constructed a 
very good itceiver for hU home In 
VYippingers Ralls, N. Y. . 'Waf. 
ter Evaiia, vice president of Weat- 
imghouK, keeps vary biui^ with hii 
inaoifftJil dutica. . . E J. Glrurd it 

looking afffir Mandcey’s intciesta in 
Wasbingtoti. . . . L. 0, Gor-dcr turn 
rc5.ides in Winntilie, [Ik, and works in 
Chkdgn. . . . G. 0. Creent is doing a 
good job as shift fogiiuMi at WSL, 

. .. A BarbaboJacc: has a toll-time Job 
with RCAC os ftsaisfatif t* the c«tf- 
domtor erf aetvicr and aupply at New 
York.... J", P Guthrie, wlio cotnpleied 
?5 ye^rs with RCA, wo* presented 
with a gold watch tecenliy. He is as^ 
siaianf Tkr prflstdent oi RCAC, in 
charge of their Waihingt-oa office, . . , 
C. C. Harris^ TRT'b thief eng iocar 
-and Tke presidetit, witb head^iurters 
or Hingfiam, Mass., satida bast 7.Vs 
to ■El. 


U > COUHUNICAtlOHS fOU AFfUL 














The InJuttry Offers 


^.HC rWSUljirFD CNCiiHFl 

A Ji>= riiO««iJ piflnidK Cbotl^ III! fill 

UUnCVd bv laicrilLMIIdl Kt^lM^nn Ld., 401 ^• 
Kriad 5 e., ?hlLadt'4h«> li l^n* 

DVhiklik m Ltfili carPMi C-A >Ul4 

ct-l- Q ip. iliO 50 ^ luffiocficljr p\nk 
lli^dbllpi i.*uninH TV C?^inni| tt 

kiw t±(j£gh W utw ■.■ ftlimi^ni 

chuktB pfrHimiilj- h\p\ pfliptr ruw«- 

^ui^i Im ctibJiC i^nj <i.-lsJnp Jll'Ia buMcnn 
may 1 h djTliMd irmfi lha bCdOF^. 


HFWJ.fnT-.FJCJE.4JIP HP 
iiQHAl &FVr;iJTOR 


A ligui ICiT JirPfl rpnriinii? IxLjien 

W Ul 2^\(X1 IK lia-E 'bPill- p TTT- HiHil-Sd by Hi» 

IKI Of; ^ M^ll Roi^.. Falti 

Cdil. InE-vtirmenE, m^^li bl^A^ ip* iiiiLd id 
■LMlriM.4 n4*d cJiirla ^od Ifliarp^^lUTOB^ 
t\r^4 r^riiiiAa iF± mbdC- dirfft ^ wiY^mt mi±rD^ 
■pdIli dp db- 

4 <niiiLi.liL idlHDlJ TT^DPaCE <r^ 'Or ] 
dbi and jccucaaj Id- uid bP it I db ilirtmiflji 
0U[ rht rnqnmy ^ -D^r^l rinRcj. 

*rn icuhl .J Wfl ID ft] nucrTHPult, and riUP 
EOnElnUPilk PuLmJ .ar liK2i^:diay ni^nMli^E^ri ad 
fKiWP^ FwJj JpnjDcntl. 



AlTtC MtmATmf MfCKOrHOM 

A iiiiniLLUiC miCT4flhrinb wpijfliiriA 

ihAD ^ iTPncBi Uii aLmei bi dlampcfra 

adp-Tlalilr Ei,i -lU yyp^i d -Khnd murmlhiHa 43 
ahtrKEDd IUE?!p>nuDnik hai ’epch iniiDUnD^rd bS^* 
iba AL-I^ L^adaiig Cdep . LliU ^^prch Vina St.. 
lt4^.!yMiKd 31^ C4l>l t-U Sialh Ait.. N V. 1V1- 

MlDT4IlhDrit iii-llMi -CD Ibt Uilll iJf «l5C- 
ItuAUtc railldr 1D0II [WE=ffcl' ^niRl^aii 
h(bTuir -clamEnl In thE- miFFVpnpnr- la aa ep.- 
Li^Hii^'P iirri^ll daipJiraHni a^uvILf fpa llTflT 
ihan lliE huiDub EL;ri2TlirD 

n^dl lr>1D 1 niim^liirea iJicdb'Ur l]nNni 
whKb hbP iiutMut Idie] cf —dbm In h 
a^und rN lO rtyn^i^aiit. Duigy.! ini' 
prdiniiai: JD-ED, JSI^ 2 S>Si, Kfl-W ^Aat. 
UL4rDfi^± ia ncm-dlnctiarwl. 



UifAHtA TV flKfJFj'fl TEf*H 


i [w cJ JEC^viDH !Iu£k# ltd E^pJlCCflW&l 
BUPUH in T\' r«d.nn- hP4 bMD 4]brK4n]^ b4 
llri^Lrk Prijd.a:l^ Int 

Lkoe kTtffludn Tnlniat*i(irE, iIpT. anq J.ke-i'b 
J^kc. iKluJinfl BBEpUT, eSaCSs bALS. C-BGdG, 
w iSrtT, ^ ?»], ^ 7X7, ^Hr, yyAf bbO 


r^b*E wrw l^HBi^d hr bn 
Tj'riiad rHhf. 


□ranii 


branilihil. 




b tt€ IMPROVED 




CARDIOID DYNAMIC 

microphone 


^iiEh hB>iL 


It Means: Better Ferfernaneel 
finer Qealiti^t Greater Value! 

ftifrCIffCd ItnpedjDoe SfileOtuf 
Didil-Typt- FkEi:rQiI SiiiDrk MuuDC 
NdD-nrtrfilliiC Ac^ujuJlaj DiitpluAllII 
Bujlt-lij CfiJtQao XL-i^ CoPfitCMr 
F-V Mecbiju»pbai«* Ctfi^M^ui 
HLpb Ouil]n]l L*vc3 
—JD Mixfcl-M4i, 

^ciaEb WltSv R^^bKfl ReipoaiE 
Ju—iHVtJ Tjj 

JV-.FEUUD i-M TK 

Enclo-jtd MfigDEtic AssfimbEir 
Wi-ltttjf WiTlisiit‘'Cht^fl‘" !Vw|iicb 
^'Jder Sund Moiuiitin^ StuJ 
K.||Ei.fi[ E^iricy (ji'l. 

OicioniJum Jijiilli 

MikIiI 7S1. BrntdCHill [I 

UhF Prict .. .JIfl.tiO 

Kl«di]t 7i4i. Cfir^lF-iu Fi WiEb MC-3 
CQDJvectur .ii4 B^iEhcmi tsEtrail 
abcxlE [iipUDit. Lidt I’rlw ^£-*.34 

Try ili.cmJyni'Pi.fi'rl^ffid'Ad-BiiiJl.rljiilA.IW 

CLfcreQ. VOICE, irtc., iucnaham. hech. 

Ippnrl: II Eafi) 4WR Sl.r VfkA 1^ U.^.A- 

C>Ufi|r 

NO FlHE.lt CHOLCl THAN 

S^e^'J^rcc, 


COUMUHICATTOHI FOR. APRIL 1 HT * If 




































rirt Mo, 69040 
of 

P^KMCAaiLITV TUNED 
CERAMIC FORMS 


u «hiin*# ^ ih h>*vlii dbUH pi^iB 
wmhWt t—^ ™m Httai. Ih» 

H44 tHin mi i — a r r wwinklfeiT 
iiHhIltdid 4Min| M- □■ iftinil«di 

FlPHk Winding rfl uw hf^ Mag O^ 

K WlrtOng >*011* m 'Ul g. ^ Sli H Ki 4l<'l 
H n l^i(, 1 m riin 1 «H 1 , m>U >fif MHt 
FMpHtIvirv. M»l. 4W4 mnt koH 

yi'll ' lK hM illfgi wkb IMm. 1^4 

ItUJ hnn-Epfipiij |lvLgj._ 


JAMES MILLEN 
MFG. CO,, JNC. 


illAlNi OfFI-CE AMD FACIOttlf 

MALDEN 

#AA.$S.a-CH'JSETTS 



News Briefs 


W. L& ftDtjhhiM^4^p lurmEi4f nignsii^p gC 
navt]^ bul Ap{indiUij u|lvtant 

tnl ible* Ht^iiiiAcT -iir aCA Ttiht EJipirt- 

munti Wifii^ H- -TAlUblP bttb *ppa.TitEiJ 

mJBafftf uf Lbi> KcccluTidiiR 4TdllPJlJ M. I". 
BMrmcbv, Iprmtrl^ -a llic nniMval E^liJ 

lOrCCg aucccnJB RnhlHg^ij^ 41 minAEbt- ilil lia 
rtriET^j hIeb ltdcibii; J£ J. Cuwal nii- bnr 
xfgsaislBd m^pr^g^p ^ tqaifte±Jit italtil al±- 
Lli:iii. 



F, D. ind Ml lU Fiftw kivt ben 

IffHlUfrJ EtJCA Hdild qnlb TTgc Iq- hbndl^ Ivlc- 
vi^^n ^nJ bncikloui »ln k ili± v/t»L 
Ell-tgdgidk, Furmcrly in ^■*■'1'^ -iqilipminL xL 

|W C-imdih iKmip nilide, iiO Kt pi Aebl ccji 

lur LcmLiH '7 ■□□kh pF Oo^gq, includiri^ 

-St. ll/fdls lid Jndipoxpiilii, idEili hfid^AXTLfEi 
yv Oiityidd' Pkikt HI bint igilErLtd k ih< 
IMIlJf ulTliid. 

Hin^odl'MniF PCLlIrllih ul 1 h± VnrxdcxaL xl- 
EiPn ihx ntA Zj^nnEirinp f'rHPfkl EFipFin* 
mtnE hd'kp t£tii nlq lYvq Eruugk^^, 

ncpn.iimifclfr xt|iiipmm| gml FlvdlO PqurpniMiL 
UfiddE EhP tev urfkx^EXlipK xitup, A. R- 
llnplnxf! oCdlnHl i>FOdUCIi: nUukg>kr ul Lbr 
bruxdcxit Jicl'nii; Cpna Prpbt, Inrrncr PiPF- 
[hjnd'.H HIILkB'^ ul blUPdruil IrxdxjiiiEkikTj, 
liinmi MpridippHiii; df LrgDIRI'rldr 

^EUlprimli kill] Mtrrill A. ThklnET, FnEmar 
mprE^Ddi» mxnkgRr nl 'jVi bfdC*i:k| PidldhlTI 
dikd ingniEEi cl icudld -huLo^itl. □. M. Lkinb^ 

■ ■lex Dxxxjrar rbd xi|«g f^i.ips pnn 

d- T ^FPirTIlili Idll^'Hllur ’dt llic cdmBccuih.i 
iPrvlink irowiv ^mntiiiUE in IhpiE Pdni 


BIRTCHER 

STtiNiiss srm ■ iccKiNfi rvpi 


TUBE 

CLAMPS 



83 VARIATiONS 


Whofk is d prDbhiiPi, BirlEJssr 

l«k^ TUJE OJUAFS olfor e fotfipw-l, 
pnadkol toFiriidPi, fioctniTnDmled !« ^ 
typei dF hJbgi pt4 iFrtiiiH plufl-ni Mk- 
POtehIl 

Mesto tliQn (PiHllon of liloda 

OlOmpg in uid, 

FREE CATALOKGi 

Sdnd Igr tqrtiFdHi qP duiktmr ilHilbW 
ilddi hdid idnngis uiFibaiHlard eaui- 
Ipo bsAqgWkig bdig lyiMk, ivdsm^dEdf 
■rieHTip- dnil prick igF- 


THE BIRTCHER COdPOfiATION 

S6t» wuMriN&TE>4 d.N*EEE> jq 


Cl-kktkt Mllf. iHc., DnviT, M H . ki4 

dtlE'lied u Ikkidat, fJn-. Hb, ItltrlblDg inilbscx, 
PkkPiTiikk gn[l F^ldiulldk devieex OdOkinicncd 
[fi MrTEir WMX, dhk licking |n ncLkiE tniRdn- 
IkXkt nn uniPEkigl akilillkri -nbxrknr Frccltilr 


A»<lUnE E>iad Prlik irill bri £. C. ClmKarr, 
bundling xnlkimkl, IrbU WHSldFi UPt, lunidhd. 
grid JUiidilldd -drckiljriuil nixyfkxfnk; A. H, 
SupM gnd ligvld IMID. DU Aid., [PH, klld TV' 
irknxIdikEccx and ■■■udaSni mnniinrinfl dqUiP' 
■una; and. i^.£. RuA .Eki phdkiiig uBid uiui- 
duadd mnnibonkkr putusucEni. 

RrEHTIIIIf: Id. HdTa'Ill A. Tkkiddr miH [h C. W. 
TOnnA ijn Film ujaiTjimigk ITnt hWieMijp* re 
Edrdmj xCIiVikiHi: i. P. PakCrem, TV flklil 
Eq.T 3 pniik.a; Hhtp tlikiMh, og. fV tltadjb dFid 
niddJUHdir Edph^tnk; uxL Vp'kjmx Bk^ndk, 
H. j- l,k.nTT, gnd W. ItfidlMlil, dn ciaiLixn 
irpd dUddurd BnakdcaiE xnikp ■iiuiprnrml 

Wi WkilEkV SxBu4 liki Imcx preaunkprl kairkglvn 
■ri pubUcihy knd gd'niFliilnE'For alu LaHiadnunidi.^ 
hdfhp dllladOri dl ^DLurdlu, ioix, rFiiiiigy|.. JxxiaH 
Codr, IqrmpTlj hkid shll pO*T. lx iiCW kpLlSk 
Lbd 3'EdFdlllrilikil EdUipdicuL 'Tnmpxny, l~h:g}£q. 

.ilkhnlu Bxki, IkTTPipids' dikklomndnE tPiEiaeM- 
irirh Thd Tkaifirdm Lkadci 'W<vrxp xtiJ ’RFEkiTip 
Cn. hnE ^FR. luiHd ihHI dRElnttr dF mdcLFurih: 
EiaciiLlLli CnTp., i)d ■CUE' $k., Ji¥kE]r OlTi PFi T<- 
kliD will gnadwet- ihdEEljF k lUax dF rV cuils 
gdd ■riacBii.i. 

WxidKr r. kxin, Pqpgif^ ttlAdgkr 3 I Andkcn 
k'drpi, bi4dildaiH. ckMiulkij^ diTiiKpn. Uni cckPdd 
kaHiEDlkinB- nnEinpfrlnfl- d#WH 41 ILF Kdi-kTigEtr 
Kcdd, Rlieriidd, lIUBuFaL 

hkfir A^nlnil TkfiiEiu F*. W)FiiJkiiiw Tr-r n.s.cr, 

(ktL.), 'hxj l»«n. kiKtid (kkpidnn nl lOe- MgiilD< 
mgnn Cnr»[g[<da 14 AniExitA 

WkPk kkl IkEEI Hi rPi Fd uumgEj nF IIie' 
JUkdlJdkiid FxjIe DikiiLiFn ■! AUeti lUl JiDni 
LilxiritdkHiir Tm.i gf Pgiidk; uii Cliriun, IT. J. 


LITfJtATIffie 

Thd .tlllnklf- ■ C kta dp i nlL a- CmnpEHF, lEilA STprtU 
TUmdp SB., Cbiimaki a T|l„ bixt rnligrefl g 
kElMM wan nnigllEd^ lllK4nU.lljdn nn g Ixii «E 
ddBLlflDEi Fdf didpF uid TV. 


Tb# HkcUlO EiokLrlcMj inkln^BETii Cg,, liCf^ 

l^PFOE Avtu UrrefaiEid J, QUui. IM|'>4 pv^itind: 

k I'jnp IcAldr ilEikTnl>ing' igd. NLuMldaidC X 

liu cE dirngmbd anuiugr kmduciEnre tpIm 
Etd.|dri. 


Hie MEdimxJ IF I Ekk 110 Jug- LdjHhkkmAig Inc,, 
Aiixgmlkid, Vk., hkVE prkgkpsri gn 8.pl*E baJ 
klin. Hkxcavmir k ^ lOlP kikir XTiilEm Igr nir- 
pon tiuilii Ekuhilk luTlakEXO. KaanpuukDl 

ppkFXlkx dn U!.?' di Qs.v ME, HxrJ Fnnpd. 

drjlldl EdtiEckllid. 


lEx juiarrf %^rr^^ JU pm rHh. Sk., OllEird 
IP. III.. hdTt rttoEini x= k-pngr ^nllEklFI, Pfi fl, 
knntnnc kviFp 7'17 PH dinmclkr] renil.Agilpl, 
CPgiUlJ Ubid. ImJdnupkKki inrakg^K ddid dii 
Fdrick gxTxinl^ ina-rildldd Idrmmilik giyi 1dlXl 
IdFlkd. Eldik iiinnlxlkd Epmlngll, ja kdll db nod. 
Iiiapbie<] r i Pifti niipc, dH>nnedF«i Cdd Enid 
ipliirni^, QdkpLjddT, L-dilHr .^mkx, 


HFj. C^., Ct^lInffdAJe, Fr., ban 
pTi^rcJ IE g-Mfe J", tJBicrihin|- bib- 

■>T>Tl»ewri, RDiJ mtcttxri*r Flllt'b 4li£h^ wX 
ItrldriL mcicr iiir^ PniHilil-l, ixiEihife jm- 

Lcdid mU^-GC*, mulla^OTd ladi hl>map hi-Kill' 

HPC- r«MMfh. 


C|Pft»r BiT*W* Ce-p 2iA* H. Availrtg 

QiLcaip^ ril,, b-lVt publiiillErl .q C8^lDA. 

whl^ UUiratti 1 p ilLwtriM 
VJeTi e^MbuJ 4 ^ lH<AuiCski ^ifc^tixiiuui mm 
WnVff^liirf Ibj lalrriaign iTfiRTAllGfl. 11 

we3 Ap ehow ^ rmedinf, luunif ^nuastma, 

Pnd. rrnbUd GCUAjUhaaLLnMi aw&K4|^iO<n. 

r ^ lii d^ pl» Ip i xbvr,, w^Sch 

dDi| goerrat raaTe^Mi* rcqulnd dg ipmid 
■'V-< EnJ rnudir. 


IumuShaJ H^ktvlc^ Clh, 431 K. Bri^ Bt, 
r-blMErfFtilrii FHIl- !th.rt nliBH^ a bqJIvf^ 
Wilh ilACi an. Jcpsifciai p^FWn. TWabcn-l. 
■ bxH np iiTTiiiHPl lhl a- ikUfu DCT* and 


lf4T 


U * COHMIirHICillQH) AFIIL 





























Ifi-ELement FM 

{Cimiimicd fTi?ttb ?) ] 

was braisrj, PcEnne the iinr W 3 ,s btaiwl 
la the Iqwit two elements, the cgpji^r 
tubing' [iiLitLhinj; itub hud t[h 1 m: luI tC 

ZB80 

lenjfth (- for teneth in inehcij 

U 

^thl bruci] In tlie inabde endl 4^E the 
bower two eEeinents. 

Hii^ stub extended downward at 
Tight pngti:; [£> the ri^mentt rnitj pOtaE- 
3e] til die niatt. A tDctlcin (it pips 
wae welded to ttic matt u. a point just 
opposite the bottom of die stub. On 
this was screwed a pipe coupimf, and 
in the olhfT end oi the ctniplinff a 
]»leeE nf LiicitE riii] waj tna-tenEil. We 
were fcrtuitDte in locati'ng o piece just 
the right sise 1 o screw inlo the coop- 
ling. I'f sqrh $iie iS nnt available iniiei 
sity si^e or{ tod could be I'astcneJ in¬ 
side the pipe or the touplin^ fap ma- 
chinE iCrEws. Thla 1 pdte red. was then 
scented ECi rtnoEhee piece oE lucice and 
used ai s spacer between The iowet end 
nE die sliil .1 lines. This Jttevenlpd any 
movemetit oE tlse stub and ptnyEdcil s 
gonit suppnit fiOT the transmlc^ion fine. 
A coaxial line connecLet wae eoldeted 
thic IriiwEr end of the Stub for an 
efficient and! cativcniebL meani of enn 
nrctinif Transmission line to the atnb. 

The Ruppurtsng rnast was sccitrcd to 
Use wall iiE a fire escape hnich cti the 
roof oE the hotel Luilding, 1>y means 
oE ciamps and \4" holss ttiTOugh iJje 
wall and heavy iriMi plates oti botfi 
sides of die w^]]. 

The entire assemhEj could frfohabLy 
he htiiTt of lighter raaieriais tEirough- 
Out, at KTiEir saeritic-r ol rigidity, In 
this case, since tlte a^tEim^ waji atop 
3 len-tloiy hotci baifding Sn the i.lciwti’ 
town area, we feit that die lighter 
weight cOnstriKtion might erdfapse. 

The tbcriver wa* locntcd inside the 
lire eeoBpe hatch ditBctly helnw the an- 
lEnns aiafring it possible to use a rela¬ 
tively sfiort U-atiSmiSainn irnr, approxi- 
mslely Zd'. A permanenc telcplioiie 
loi'P wa^ already avaiiahLe In this lota- 
Hotl tfi mi fuither expense 1 * 35 . in- 
■voEved hete. Ttm recei-ver wa-s set up 
for remote conErol from Ihe studio, so 
ih»r it could he used nn rcty short 
kidiiee. 

A Sinlple nc power suppLy was hpilt 

by the ttflfT ro-r this receiver wliieJi was 
origjnaUy designed ffn- \2 voll db- oper.^ 
acion in mobile scryice. 

This SEt'up ban been in SEivice for 
over Two inorths, on an averags oE 
femr pights a week, withotii Eailure, 
It has made pnssildE the greatly ex¬ 
panded spoits coverage ftM WIBW- 
F>l which we so gtcstl'y iksired, and 
has contrifauled! tmciHasuralitj 1 a the 
incrmsrd iniirfii in FM iu this area- 



/ynaJiew iviutri-ir 

FA) AHTCHNA CIVES YOU 
CfttATiST fOVffS GAIN 
PtS OOliAfti 


Only SZSO''^ stde-movtilecl; 
t^p-mounted 


flirt is ti'lyy tbe tteu> 

ANDREi^' Mshi-V is jPUf 

EM iX/fiturtii hiiyi 

Power Gain of l.d 

IQ KW Powev Copaeily 

Top tK lEd-e mpunlEng with equol 


ease 

Weighs only 70 pounds side 
rr-Duntadj d50 pounds lop 
eneuntodi 

Low Initial cost—law mnlnienance 
Omnldirsctioncil poftetn 

Foctory fvtnod to rettiflrorf ■fro- 
quency — rci further pdjustmenlf 
required 

Slnglt -fiscd point — single trans- 

rAiiaioO IIIH: 

Bb^h Id wElhiland winds of Over 

IM tAfH 

Antenna can be complBtcly n*- 
sombled on th? ground 

IniulQtlon resiilaaco of feed line 
erm be felled without climbing 
lower 

WAMT TKE i*0$l EFFICIENT 
tOW-COST FM AITTENNA FOR 
Toua STAtlO-N? BUY THE 
ANOREW MUtTI-Vf 


TiaftiiUsxlah ilHki IM UM-iH^TV ■ MV- 
lINtMl ' UIMCTIONU JIHifMTH rtrUiSMtHl 
* ajUrUMa lUNiNO tinm ■ lOWElLIHmin 
TaeifnsHr ^ canseinHe auaiHsiem* 
iuviira 

Eatitftt O^fis 4II Stveatif At>f; N.Y.C. 


COMMUHICATIOHS SOU ATIIL IfAf * » 












Improved Wiring Elimmates Leekage 


Anffinna Design 

[ Cflwiutilwr /rsm SOj 



P^eiiirim Elecr^ir-ni' Sesitlanca .'nifrumefnlf 

PAllSADfS PARK, NEW JERSEY 


wftire rtn bi/ieftin 


TYPE 12 AT t TYPE mTK mTi 

TRANSMISSION MEASURING SET 


hnvnr 111 dfa. In p.a 

FfM)Udnc|i ri[|».i Milb, I 
fiami 0 SCrix. 
Aeeufvtvi Dll *lb%, 

Imp^rlD^Hr fehE- 

hJBn: 4 , 1, JDv 
l», HOD, 500, *■ 
£HK «bwL 
krnpf^tiiiEi, Irsmm. 
wt.i 50, 150,500. 
500 L 500 bThbe. 
tphoifiEEi livtli 
bi|g. 500 flh™!, 

CiHultr "r"i 
kntMl[U1[4d, 

. lOkTO, 

10x1 A SiEO.a A. 
Lvtldl EiUr. EtipLL 

Tranin. 1 w. 

l-vkxl kkElvn 10 V. 


A precliEfin Gain Set mlraE $|i»ndDir>' developed 
wm'ivg Itifll pemlli no rroarble^onic leokogo 
OEid pnovidei improved frequency <harUolV- 
JsHct. Avoiloble cornplelefy assembled, or 
in kir form—which perm lit the wFo of o high 
occvracjr lrf>rvpenl or □ (ow price. 


NEW! PORTABLE 
"MAONECASTER" 



PI^OFESSrONidL 
TjSPE JIECORDfft 


5PrCIFPCATiQNS AND FEATUDES 
SU$&E5TEP BY OV£B lOOIT RADIO 
1TATIOH ENSIrtEFRSj 

Ym ^ wD malM iiUAkllannelrip Lii 
ei'vrr rnirlo- vOEtlon Ln Ebd wcvin, 
■iklQFi "Wtfli vQiilri T«i wnnl In 
4 rFnnni4a[uJ aiuckLle T^rig nn- 
«rO#rV K(;Tn ihnn mpt otTirdfl 
Ihnrr proruilDnvl ophLlnri — Jte!lr.c 
ffr4CErvEnLlOIIEi 

iliauU Lk liuHt lnhn tn* TDKAL Tuihi 
Hktnroer. 

WA.{]nl:cAE,Trm p^mhi* || end 
JENBWIEU ' 

•■Tiwi LtPf *n*rrlT wkLIi no rnnchiRl 
**> ch*n(P-Dvitr.’FnnuiMi' RonfE': 
M-aOPt rj>.a. 0 iitT ascar.fl. 

in-lLMti ^ 15'' iw h^qrO. 

Ic reeonriiE runfffl bMUr than Pi 
itii. FnuJ||.|^ E-Z,CUE for liyddxlHiK 
Ttll. ''Htch.BpiBd fpini'dTJ khio—nn* 
mintiiF raWEnO. '^tYErliloBi ta.pd d[>tait 
nrl'Fc ^BJFUE'O iwfliQ'JblA riii^EHr Hnd 
■wtw. eAOOIl JiD-f. W*ITE FOI DMA. 


AmpLiriER C&Rp. or Ancbica 


JfB-11 BrvedwBV. Hew Yerh IJ. K, V. 





Iilte JilM.n.^C«rp.LiJ.bO ji W..Fv#n>r 


JAm p£-jv.i T£ 1^.. 


HI DIDAPiiV>ap p NEW YDIH I'S. N. Y. 


AMPiRITE 


StuJtd 


IliAUCASTUK 

ucagoiiie 

mi\i 

^Aa bOWh^ Tn mkrtl- 
phpHi qUfJllr.'' IDVl 
Evdn iurfdog, aaunft 
trHAwr al Oa Hattt 

Maw YafiaTi 

a rl|hr lie» ITid 

f»»w AxipWFllt Mlw, 
RtaEW—^ jftTnif 3 fwr 
□ UE]|E-lE1iEMlwf(an h 
vTant? pa'facl. 
a rVnf iiiil«Eka,r 
anK«l4ivn etriEliUiu. 
a Gqarpdnrtrf Oi wflh- 
■ hind wvara 

bthreI' 


"Kw^oIe" Mk,aw 
U«cl«l 5lVri,Ufl' 

rrrrH,rnF 4'fi-oo 

ORpr, 


cufrfiin miiKnnutti ii at the etiitt of 
the {tipotc. SuFi(Hmd[na oh/Eict? un- 
douhLedly also dhEottad ttic fieM [lilt- 
tenva somewhaL 

An approximate ihetlt of the roia. 
tions clEVeUrpcd for tile ndiitiiiTn TC- 
tiatiiioo waa faEiiMl tince chanjint ihe 
Icngdi of the tuning itoh did not 
chanp! thff field pFittorii, Init It did 
chkHfe the loadLog of the OKtllator 
Rihitaiituriy, This reTarion was 
udiEclfcd every Epiittur wavetanpth Ern- 
thc tangE tero to three w*velengths. 


CeaeTMirMt 

The eJoEe agfeeiocri of tin fiidd- 
itrcn^rth pattenii with the therirefic^l 
shape indicate ihst the mrtlwMl lif iirfb- 
tioo nsied in the aiuilysLc predicied the 
GOTTCct reaoJta. Also eaptr ijriEsnrta.1 
jrieasiiiicjfiMltfi afflrtnjeiJ |i»t: 

fj) For a given aiitetuu leni^th, 
the iliAjic tsE Ihc field iMctero 
is indqKtideitt cf the lenjtth of 
the hioJoe stiii jiihI dtpenda 
ctlly An the LeiigUi ol ifu; an^ 
Er- rtnth 

(i?) The radiation rzsisiancc re¬ 
ferred to a durmt maximum 
wiU have a maxiiuubi vifno de¬ 
pendent iiptm rite tenffth of 
the RntEciiu, and may he a4- 
Jaaterl (o my value from icro 
to the majciiiturn value by 
changEhif the length of the tun¬ 
ing Etub. 

If ihould bo noted that no dilfer- 
oSLCea wyp fonmf in the directional 
gufllitica for the Eirillb-dry half 'wave¬ 
length dipole IS Dortipnied to the geb- 
eral half wavelengtfi folded dipoFc, but 
the range and ease of adjusLEng the 
radiathib rBivtaber iif the general 
folded dipole nsahie it very desirabla. 
For the greater length folded dipoles, 
agahj thn patterns have iHractkinal 
rJuutictcriEtica somewhat similar lo the 
cobvenribbpl ajihtiina-Sj hut tbc ladta- 
iIoei tEalsfartce hfE the dipole may hr 
adjiiatEd to help In matching any ordi¬ 
nary trabE-mission line. 


[ Rlibiroorvian'i' 

^A. .Aikitd and A. G. Krjulbian, f/rtr-p- 
fji^ft-FEYaairHiy ifbJmiHis, AlE£ 

TjaniactLbna, paga Vo[. SR, 11)40 

! ‘J. S. Brown, A F^itd Efurt’pufi' At^ 

hfiini, CoMHCrtniCATMHe ■ H*t 

I hV. van Ti, RoberU, /FtfuJ 
3 <1/ Ik FckfifpJ Dipolt, KCA Itrview; VdI. ^ 
3 J94?. 

I QliJirliJ, Tfif 7Ttti>yy if AnitTl*\A 

I ffeifiytt .far FJtf BnCdifCojNujE, Tele-Tech ; 
an., IM7. 


IB > COMWkrHlCATEOMS Fe>K APRIL 1T1T 





















E. Hanijllan uriiL S- OIhii, 
ji Jij Tilei'inau 
C;i3HMi;!v:c*riciMfi_; March. 

‘S. A. BthcliuriiiET, --f irtiifril R^in 
tion r^rmiiJu. P^crcriliciii^ IRE: VdI. Z?. 
tWP. 

A. ScjiulliTJiKflfl, Eiiiirfrntasniilc 

Ji-’mfj Cl^p^'r 5 : E>. Vail 

Jvoscraiifl l^.ci. 

’£. Run& aiMl J. K WhiniiEFy, F^eidf 

jjiiJ i<* jj-orfiTFu ffnyio (I Wl J i 

Chi(Hti II i J Witi^ and Sciiu. 


hJIfSTO UilCrJVfTPC T.4f£ 

A 3jinc hii LkEh 

bj \i^ Frq^tj> ftKEoadiaE ^LirpCfJIlETII, Vi O- 

Bi>:t no, !{Ky«n'Kk. N. } 

Dri^ th'|EF|]|. Brnplu^Fi Ihm 

.ly-iicliTi^uui cu*UK iiuiior Dnd r>*a rul djiv 

liiE FH^lnrii Tl>f Utbti hzE ULd [O 

hfeTt -fh^ uLiliij 111- cF/cr^ n ianF=^ 

UlldEI TdcrkAf rpm, Alw, "Iwir nnrMUt nuF Ij 
jfJI^ffH hr rcjina-ji\r bIih ippOvtlJ ^PlrafE, 'PpEp 
Tcp^ HEP miiunLd an UlP ■Ptpr fhpfbi. 

FPH iprHpni ijtd rTvimJ drc — 

Id Ic L, iir Jur Eli ], r^BtEdlL'-El'p. &p«Edl, Tjinhid 
LPA fftft ^nrpjard. rTILT bt- rFviTTsd BrnllaHAl-F 
iFLlh nu dymyH'E: lu Ell± IUe uF EN- rKnrdir. 

ReWwIiPE -fid >14 Pnd Lj infilirt Otr 

tu^nd .lee pruvkkd. 

f^rpvilinn 'L mnriF lo -cpPEjIp lH tub uF rdtii 
1 n ypd ioPlUilina 1^"*' dUBdliidr IMEHF aF 

^panTdzTUE Bimp Vnrici *klh rEFi IkEd idll 
tEfc lfp«d. A F" IEfEI FFlEh I LSR' iFATla, iB 
IS" BES. IldB k It'' FBEi^liny 1iiqy, wtill J M" 
FEtl (HW' Inpff'l »l J.i' pFC. hki I :4b.iMilliitE 

EEiL-wdlHC time' 

JFrpqnFHCv rFEEirjm uid Bu bi At t? LSjOflF 
Epp ± I dU: ll£hA|.BP'ni>lBE TUld, d-ipt 40 db 
hrtjl* iRdU miuJ 



FlLAAKAlFflOl/Jiff fqUJAMFNT 



IjEFB Bd rbbEI WJILin A. MEOpEkiM,. wdEkl- 
iPMiuri KdKltJt SFFlBBhbHpf A Juppiv IZd i 
IhiyiU n. Vi'iinn, Eit^ iiBBi(ir. Aii^EiglE, 
AiBBhB I V, Ui ■kdtB, Cdlllptt MM BdalriHl I 
G. W. UiFlyr, §4 HytJydl EppmbH 

MiBB. ibl 'WiIiMmi CUmIIt, miuiler M At 
ABEdtDnJy F>W^nr diTonKi, Bfanrlnln^ piri 

IEiUl^l)n ■mil 0T dial 
■f^CaMaar^ jnU nJiEed oolndi pcBn^Hinl^ id 
rihi- KilMrid Cl^pp^ plMi pthP lu 
khirtiHl t-i- ADibtnjE. 


Choice of 626 Tubalar Resistor Values 


IN STOCK 


Huitffmds of other Stock Types, skes and values! 



Iha^ ■ Ihe Rsn^ol.. ‘Ihe Ouanlityl 
ft^-ady let Meet Tour Quickiyt 

Mtirt; Ward LoDcard wir^^wOund rCiiAEara 
have been [Br4Tdu[;4bd -kad used ov«f more ^nrs 
sbAn an^ other rudke. And records show itbsi 

r{ui[e ofioa a anji ax ih^ frerftti aosBver ca 

Ah. indBis trial need ... lor fvr 

fferjormaftfr, for ffojdowyh for ^ui€t jiflii>ny. Par 
evkmpJiu there arf id26 Vitrahm tubular stiotdf 
values in h^ed and adjiEa cable cjFpes l l ^ and 
luanyaibers . . . promptly nvailnbtel It pays to 
check JpiO thetsa ... for ^nr- reqBurAmeats.. 
Onr^rr ynirr ktai Wktvf Lttrmtfii 
Auth^rhfff IffdiffiTftti 
Send paw foe ttacidy 

Stock-Unit Caieh^g Df130 

g^Jia -.hjF fJbxjTiiaj'r Dlstrl\uio\- Oimien 

LEOKARO EttaRK CO. 

WybtdaEhB*n Itye. ChKaMa, U. 


[ . WHEBE lASIC oesiqiirs^ l l65ULt-BNQ|iKE ERSP FOl JOU ] 


comhutucatiohs Fob afpji it4t « 3:1 
































ST^DARDIZED 
METAL EQUIPMENT 

AHJIPTABIS Hilt lEVfRr REC^tiiHSMSHT 

P-lv-AtAhri ffpiipmttjil -qflEp mnitj' inducing tki!i<- 

tiomJ dmlfllK JUSjimJ {□ii4lrwtiiail, tnnu^r/'iri 

fltlUi t ' ■ plui ^DAPfAflfif^lfj Eilmiiqlti HBOd For ifirt rlnl 
lIiod»-l9-«rd«r >nib c[> inaillf'.jnts 


Ettg^B*ci ond mMLll&duTar» m 
k^ert *»n4in^t wlA Pw-Mottil 
t*radMctk, whkh or* «Ma[bl>ta ftr 
vnry lypB cri jcib fnarn -a tmpIT 
nacB-rvar to p brwdcpff 

^IfiinimiiMsrr 

P<'al3teienc]l teidii'TkpiH □nd yoDEi 
eF gwrcIriiCiFifirt mb rvflMdfld lt| 
Dir tilgh quoH^ bir-Makil.. . 

GABiNETS • GHAS^SIS 
PANEIS • RACKS 




"1 

f 


1 

£ 



1 






.JONES 

PIUCS t SOCKETS 



CRtllt Oh^ tl 


^ E4«LkI 
Edik biiickMii, 


Siriai 300Siiqa|| Plligt & Socbili 

fur IDOr Ui« 

Mibda h ± 1f» 33 -(pf 4S wTdd, 

i ^F>Ff ^ bbit or pwhJ rnmiNllAf. 
Mlah>r ioHn[iF '■W* c^Enlta ^ArttU. A1 
(tlURl ond IPtA-jh poloitlHL KaII^ liWllch 
nirhKli ptmRthor iimiiAi emlitikifi 
-t>lot«d. both ildti. at flcrf 

daoltlB canFcd' ai-ACi. Bnr PluEl 
1M|1- bard ftfvdm^vrn fcdy 

■wldAlj bq^plllOk 

OMful [iattilbh CatolDB 17 , Carapbi# 
loMi IlftR pF* Bp^tri^E 'CATtTwidlr>B C^O' 
vlui, Sodttiki TarikloDJ SkdiHi 

W>Si* fcdojf. 


HOWARD Bp JONES MVISION 

Ci-^h uif C-hi 

TKiiAi:i W ^EOKQl il Ti. ilI, 




send tndajr for litis 
big book ol n\iies rn 

TELEVISION 

fiAtJlO, mCTRDNC, 
INDUSTHIAl, SOUNDS 
AA/IATIOR EOUIF'ttEHT 


mw 1949 


NEWARK CATALOG 

II.IWP BlIU LkdwfiFlg Hinthini iB StAHD- 
ARlO BIUND iquIfniBnll 141 |ift$ luthgd 
wItA pIcbKflk, chaKi, tod vilql i^armalriin I 

KITH SE1SI rAEni AtCUSOElEil 

EEa rubir hgu eFpv rta ant hriw IraiHrriaH IhR 

K .. H k llilKl In Uil& numiulh (HilM: .. 

> uq, unurmgq H|y (P gu UW' 
pinbmlRI, M^nlH iRMminll rdi mui our- 
IhU aqtnnal rslirncB BDtii Hi pm; liMl, 
hAtQflsti niHJcit, ildlltwi,, .tnHun, iimiDat 
RilPipElpJ In Td, ridl* lEd iDMid iqi^inanN 

ll-Ht. MAIL IIIVIII • PNE TUt TQ rAV 


lORfATtmtBL (AHfiMDi 119 WiltttibikHE 
and ddwniown 311 hjiHn llr*H In MEW tW[ 
ttl HHE ■BdbtP IbHl ■> thd hadri dE tnEJUip 


PJEWARK 


mnsniH that 

-^ 

npuirkElRPtrleCR. j 

U2W.Ei4hStKlllVd^ 


I ^1^' riaiH ttni PJlEE EfMtik CMWm H. ^ 
NUK___} 


IlDtlREn. 

Em'~^ 


STA1E. 


Proof* of-performance 

tCi»UinUfti irnm faee ;UJ 

!■ ItKCHKii UlJlU nibtra' EEiiln La Lba DBiBbliir- 
hg^ tif t'i (g 9 pglti 

■BiVlHiL LJ Lbtn Lh/rnrn. |a Ilia ac pantCgn 
PT^d ar LTkcrpiM^ [uhII mc«[ rcMli umc nJw 
U III pcaalMn. Pui^rbion iMtsr m thm 

ap Ed rfPd Kra db it ikti lvv<i. lire iPvllA 
ll tlieil CJihOh'il tjb Ji'^df [WBtiaii ■nrj ihr 
ws L*nl Tfid OH the- difliDTlHD Kleri 


« 


Aircraft Radar 

<C(WiE|iiHJi ft‘vm ftas* 21} 

Radar un JUltH:ipai^ Uiih coudiUoti and 
mmimist suich It^rd. 

in IlirtR dK the world lucli 

at TuiflKyj mips hava beei: fautid: lue- 
hcas, wiEh errora in mnnntsin piHjtkipia- 
Radar aluiur can ,iv^rt cjiaastEr, pa:f- 
licitljrlx in tine abneiKf of giounJ 
armnatirical aLds. 

In I^K Hiiral^van nicnincains 
E4K:h ap tTtJfr ikf l\artvf, pilatE have it' 
pi»rtbd bpDttiijg' pTGUjbardneas aatfti- 
iJVgLjr ]kEg;ticr than Mount EverctL No 
omfl hdE li«n qble to deny thcdi; egnd!- 
tliMHij llioivgh they hav« ciot been fully 
verified. Some diink altinncter errorE 
ipLjrht ^rcouTvt fnr lE- IlR.dar ip TIi^Ed 
to avtiid accidenE. or diaastar by avnid- 
ijig night lELto Eurh areas. 

In atvy nveivt, rndar RKfifers tlw bciE 
protacdoji agaioPL erron in. tnapip or 
dufts, aa wdl u con&rmation wfien 
they arc acenrate 


* 

■JIOWHrND FtJtCD FRf^VfNCf 
PM rUMfllS 

Find Hnauenti Truhv Jcu- via In ilig 

ai.~]Dk IDF Hnil DiTE IvEE] ;u]ng.mKEiJ bf PcMd- 
ing: Jjbgrgtmifit Ii^r Wlnr^Mgr. MeII. 
AvIiUUli iq mOiiltlli [be lilOEn Ut 

etjeU.] fiqil-rTillELl anH an BUpbpLgJ Ih EslEr 
lepiLHi; ilDKHiilBC jmiilliLisM, or BealbcT 
jnir puruui. 

EJoH:g 1 nF.ai il E MIElpliLJdE'Agia EU lUHAf 
Pllnp (hi Ai^.l’razgc drcgit with ihqd li^itaia. 

aiguC laptii for B d.t quuodE li H miirrvvqUi 
with rupfrnii within E ijh' fenm 10 i; 5 gl±i tp 17 
lot. Audio luaa pid^iilEE [ woti ovtpqt 

prllh qilivting itqpiaL Antinna infHrl La 72 Of 
JIB 4&nih 

E4gdi| DP-ld xnnpiMi □! tlia uki Luiicr la 

ULy.Z) plui ieH 7 dlffulti whloB vjKCila gp 

Imiai gf Enrni |1 tp Jd b rEEirrid Er=n tlir 

IflKtmLIItr iuil Aklcfa KiCCE In nqUEKX tw» 
pillit hUdlD fevilg whigh 11117 ^ minu- 

gEW iibjuiiaa ErEExn tlr4 Ur PeH MrippH. 

Modf] ]ir-B vUUm iht ikine hinET pp ib 
hill kmp twa nLay ptEHlEtJOI 

audip Hid ulHnlon. bb In. (h± Rr-H and iW 

E rrpLi|.i (ujmii Ihp pudiii am g.F mm rE^purOd. 

lUi. uuLI, [lie H» tdijr opcriticoii ijie ggn- 

Imllpd b7 (EinignltlJiH tnn™ gd ^iEprnpt Ice- 

Quubir and in, ilMterurfi JudcpeoflEdi. In, Eh( 

RP-31 imp aP-LB, lb rElar cirtglti ire ^-tK-1 
L» E^ntEi It El. ITyt, fE ai hn HI EpiahEd. 



• COItHUttFCATIOHS K»t ATREL IMf 
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How is YOUR company doing 

this “EVERYBODY-BENEFITS” plan? 





AVGitAOE ENVESTMEMT IN 
U, S. SAVINOS BONDS 
PER WOfUCER PER MONTH 


JSi —I 
HO — 
S1ti —I 

tlfl — 




employees duyino 
Ur E- UVINOS $ONDS 
VIA payroll plan 


»> 


I TMf up tturu kti 
■mncT 'wmpp'iiMlI 


S 0 % 


-y 




Z5» 


Com pore your employee porHcipariort 
wilh others who hove PoyroU Savings 


If the figures for yWJT cximpfiny fall (jetoiw itioae kIkjmti 
abov^ yoi/re miising your share of benefits of the Fay- 
ToU Savings PljJil Tliese benefits irO <losc.rlbetl helcjw. 
Natinik-widc C3!perlei:nw ptoves that when lop mnituge-^ 
merit puta the *‘OK'’ on the Flin, its benefits rise sharply^ 

MHIFLTS TO FMPLOVtFJ;; F-VCry $3 invested in Savings 
Uonds pay $4 at maturity. Worltcia gaiit 4 tettern 

OB iheh inonrey —cnibliug th#ni In the future to bny 
more of the iJlIugS they wiTI want—plus the peace of 
rnlndl that goes with regular saving. 


fnlHii the swollen spending sticam. TliO Ft&a ihus 
tributes to national srsCurity-which aifocta security I 

WKAT can you dot Tj your eumpany has the PAyrcH 
SnvJiigs Fkn, make sure it's being j-iUe(|uately promoted 
— bucLed by wjur top OKecutives—to bring yOuT company 
its full measure njf bCnolHs. ff >'oi3 haven't yet installed 
tike Flan, why pass up its benefits any JOBgCt? AJl [he 
help you neeil is available from ynur State Director, 
SavEngi bonds DEvisicm, H S, Treasury Department. 
He is listed in your telephone bnok. Call him nOwl 


RIMiriTS TO fMPLOYlftTj The feeling ni seourit}' tliat goes 
with purrricipatinn in FKyToll Savings makes ivorkers 
more contontetl. Worrying less, they work better. Among 
the miars r-han 20,000 large trotepa riJes with Payraill Sav¬ 
ings, records show that—folicwing installabon of thc^^ 
FUti - production increased, absenteeism an/i accidents ^ 

decreased I 

BENf FITS TO THi naTpON; Tho Payroll Savings Plan is fi 
powerful detatrent to inflationaTy forces, livery Savings 
Band dolkf built up in the Trei^iuty withdraws a dollar 





Onr S7S,[H!0va[Hr,DO3 warih vf Edvih^I E^^cUI ilMi Lain 

bevpM iJnu 1941. « 

Marv rhaa oH ^lip inkn — Bvw SSO.J 3 Da,DOa,e[HI—11 «llll 
held bv kh» ^rthoian. > 

During S nraarlbd at 19^4^ uddiliahal Idr^ HrlU In, 

llBirai? I** Pvvrpll SqrinHi P|hh. 

* 

Via ikri plao, 7 .JQID,DDCl wai^arl a^a amdi jhiiBerrlg 
vn ijunrnj^t *F JSO pqi. rnnnlli trf iKflr pny— 
marc- Hhan $ h:^j{) 0 erCOQ pHT mcdvih —in 



TIN r^'Miurr DnppHmnnr qv:V«iirlW<J^qt wiJ^ qpprwJDrJpn Ifit jwbnretrw ai iMf raiEnir* try 

COMMUNICATIONS 

lAi^ll pri S. Tr*«liv/ pdnHiipamrif ^rtipiirW ««4far al 'lin Tr^mayy faparlmanr flnsi Fh» AlftwallJiljr CfrMTctL 


COUMUHICATtONS FOH AmiL • 3J 



















lAOlO ENfiltllKtHli « EnQINmttHO 

S2 VANDERBILT AVENUE 
NEW YORK 17, N. Y. 

Croup 

Subscription 
Plan 

5ev«t Pifly P«r C«tit flf ^Ka Y«ar{y Svb^Ori^ 
tian Price [-F Faur er Ma^e SulbicrlpKoii* [Ifi- 
eluding Ycur 0^n| Are Prepett^ Entared on 
TKli Form. 

1 Year—$ LOO 

2 Ysan—$2^00 

(FOT^Igni- Add tlJO ffl# psil-ig#] 

Fli^t mur Imnuil hlfiMnF^I&H fl3 iUUIti} iai ncA ^ Ibc UllilHClIfiKl t*r -hii4 p^nufTic h 
enclDHd Ik iht r»l 4 d $! W »*r4. iThii rtl* •■IT 4 dr nnna lUtiMiitilillni WbFtll 

MtuptUdni in piTKn ;i 



Nidir 

AddrPiP . , 
CJtr>&t«tE 
ChduqiPiin^i 
EmpjayEd I 17 
N4tb[f» Oi 1llMi4)Hi 

VeiiT TKN 
Ycruj beimrtmcnf 


ffime 

Addriii 

Cil^-StPtE 
OiHmpi[»[t 
Emf lo^ivd by 
N«[Um ul 

Ymf TJiIp .. 

Tioir HhciiBrtmEiit 


{ftaH II Nimrirlmir, ■iim J i m H Arpllll^ lll.^ 


enn* II 


WlimflMliMr. tlildii, *11.1 


Naiie . 

AJiItiA* .... . . . ....... 

rUiy'StPIff _; ;.; , ,.- , , . . 

OrnupiCkiB III, 

EiaplAypd hy... ... 

Niliin of biHuinf . 

IMmi 11 HtAiriPlutir. intt iM i diMliii ilx.i, 

Voui Titf* . ... .. • 

Y'ouf PefiDrtiiiEDt .. .... .. .... 

Nime ... . 

Adiir*¥l ... .. 

CllV-S(«lt .... 

DeEupiliDB .... 

Eoiplvirtd bjr . . . 

NmIue* Diicinrip .. ... 

IB HwufKtmir, Itrllcn. ilLt 

Tcnr T'rtlp . ... . 

Your DEpBiiniftil . . 

feuiuirsi ar pnd'tlllEnid CtBIlliAinDm km lIi UnipliLt uur tceiitJi. lllliHrVbcr Aoidd 

ptIU n tf Ihi lEjlpPUiT PluiibExlimii in. inifickkHl. Um RTRIflU ibiM kj Snr 

kAlMlonil nimw 


Tape Recoriter Gontral 

(Cpiirtnirrt/ irvm 2'!) 

piil] tlgfiE iHKt the feirwaTd HiriiLb-kVitch. 
Ap iTiay be seen in Figure 9i one sec- 
tbon of litw Mart button is in )ibTatliiI 
'Witfi the EnrwdrH liiniL iwitcb. How- 
erer, the Start IpUttOEI. having a 
reEiim, (I«* not Jrypiii |!« lor ward 
limit twitL-b. diiriiig ojicratbDii. The 
limit switch Jiniist retain its ability to 
turn the L'Ecoidtr tjiF if the tipe weee 
to breiV, Preuij^ the stiff buiuin 
bieaia tilt mtiior dfcuLt for an instant. 
Tlila allawj the tape To [oo3«n on the 
forward limit a-witrh. ibui Slopping 
ilie drive and takeup motors. 

Time in an cxternaE eii^oft 

it 11 ebiEdituL] ilLPt a sittrt relay^ whieft 
mini molte X eonneolioti. hott! diis con¬ 
nection ttfieQy, and Theti release. Then 
wc mjEt have a Map relay wbkh wsU 
break tfic motor cirenrtp fiold Lhlp 
break brich}^^ and Uien rccaiuHct the 
circuit for tnboequenE opeiatnm. 

fn the cintuit. Fiffure ^ relay J is a 
elave relay to the dock, the cJodc's ao1e 
itinction being Iti nira the ttc povrrr 
on and olT b 1 a Eiveri tittle. When 
relay J is energieed, relay Z operatat 
lyhllc capacitof C| fHCknifd} rhaijtra 
through a Belemum rectifier. R. Al'ier 
Ci hoi hEjen Eiilly tharged. current 
ceases la flow in relay Z and the rday 
rcturnB Kr itt off puaitlrm. The rLuxa- 
tion of ctosure of rday Z varies with 
tlie capacitance of Ci, The Urge ca^ 
panitj nalt qped. cxinies relay 2 irj. close 
for aboul two seoondB. A pair of «viT 
contacts on retny Z nre ijunnEcted m 
parallel with the SNtrt switdt. 

Whim relay 1 Li dcenergiecd one 
polf of its contacts connects C, across 
tlie coil of relay Z- This energiiep re¬ 
lay 2 Enr the doraticin of discfiArge ol 
C„ iis this case about two Ecconds. A 
pair of break cnntacts on reUy J are 
thru cotuteci«i!l in sot les wilh the motoi 
cJteuiL Hence :^i^ circuit is broheo 
for an insJanr, and then reaiorodi fw 
another Operadng cyctr. 

(.ZonnEetiCina frOm the cCmtrOl lULt 
are made hy means of a cable and s 
fouT-pTong plug ■ml socket. When 
^ the control wnh is no? in use, iJiC rc- 
I rcjider Ex rearoted to nornul by nuani 
of a liumnry plug which lEplaLB, tlie 
control unit cable plug. Tht dummy 
plug Edniajiui a Jimvper which reatoisa 
[fie break In the motw eircoit 


CHIEF ENtjTNEEa 
FUHCHASING AdENT 


UNGlNEER EXECUTIVE 

DEPARTSdJBNt MANAGER 


Ittley Circuit CanitrPEtkia 


Stall ywir riBBidfiDBtuiB if bd( likted. 
Thu Grmio SebI 1b By~ 

NllJi* . -.. ... .. . 

AddrEPr 


Seltttlurri. rectihers and EllEeErr^ytit 
capacitori are both rsrher high in 
leakage. For thu reason relay 2 may 
chatter unless it is ati tu rriay. A 
S-nifd cappcitor placed across the 


34 > eoHMiiNicAnoHs ran afail iiai 

































































<M}|| oi [‘tluy 2 will )^EnETal.l^ rESinlt m I 
rornpMdy quiet operatioiL All capaci- 
rsjfa jire tS6-TOlt^ ajid aU rda/t 

uuii ki'e 1LQ-vifiJi 

Ak'lK?ii|'h ihe Eifiii iK'a^ f4>i | 

broidcn-rt iiTchflckEi, iJie e&5cn(iaLi o-f ' 
the ecrLuit oui be applird cri ^hcr re- 
mocdjf-operatcd-tapE rtcbnUer 
tiiiit-5- 

^IIU'^D. 


$-R KF CAFACiJANCE MfTflt 

An rt HlMCirLTdl; BriC;. tjrpE iCja A, dnii^Ed 
I'l* mn-iiirinir l-d^ ?rMll ctJ^ClKrL CU|e 

■ D IJHG BldifiP huih LI yn ufwH Lti rf nnqip- 

nunc, hn^ Inm inilDDIICfd b^' Iha IjcoeejI 
V4jd.^u CcEr MuiZEhuuhlE A E^ fjhmby-yEjp 

lln^pjim'br lEi inud: b)r t, EEilnbiLuHEm 
mErn^ ta b^hidi th£ EdptciLiiiEf nl j ciJihribpH 

■ ir cipkEi'Inr in rtHiiijHl bO TKTlbblilll rEdAnyHAs 
^liEr IJ^ ■inh.Ub'iE^ Etpyjpihjr Ie ci^iiEEt^. i{-Ein- 
Tiyiiua u mjKsl^d by munbum StaiKiflll ul y 

rnb*r<Eri F^O ryild^l Ab 4 pr^idiEi, -b in ^4* mmld 
tnd n bn 1^1 mizld r-inc^- JWlblhinf ll 
Lfl^bEEi^l-d^d EhbfHiybicit^ np ihf 4iE-i <1 
rnbEhcd. E(tFPEUETintn.ii jn nil^ yb i. JiyQdCiKz 

bl I me. 



EQl|14.r2tFS 

brAb :rnt nnil 'tq^bbl I^Pe njydlitbr* tx-n 
[vet. tTTT|«4iiKt<] bv Eh± FHidhlhl Kcttd-JinB 
EmiipnitKI Cbrp, liE EL iad. Fbh Ayuniip., 

wiiiiy|.iimE, re V 

TTv NAK itaiEE, riaHAI ji4 B|. .nc Ub 

['a><4 Idr inMEblim la z nhm 

Ejricni IH Vbhicb lUi IHIK-EE kvfl dEy;i HE 

EEBd : Nbbt IblE AE W eteIei EE 

ZadbF LtiJ Fur iixyLallilinnE in Ertiibh j U ijh 
mEfTimn Iijee dlTlDOl L-b Idlbrihbd 
DiEjnEbEE mpulitFn, Lee ujc-d b" 

Jt^cr BcnuJiEiri^n h^ime^ ucciuiEnpaEE 4nr 
laiE in A,r rPTEpdiirliiHI whiL-V dCbuEi je e eeeuII 
EE dEiETEiEln^ brObVE irdiKllT vUIe EulEinir El 

dFI'i dWt 


MfFJi SMtFtAS 

btlXMlIb mbLI] EhiEbki. cEin^ bvh .lloidb^bhl 
eiiiT N;e<e^, r«| 'bChb^illh laib End nl]b<r 

EhlEUinx jmddTini, hlH brtn EZEiiamEEd Er 
tnmii. HiTlEn dtEniiry^iuyiiiC 'L'li., Inn 1.41 Ez- 
ifaaHfb ^1. rjzbiEn « MpEf 



itcA ftcsiruiTti} »>aw^K ^tiFmr 

A rBB(ibm> pivwfb 4:li«^. WP llA. huE liEziii 
HnnniinnEE M ph* Jlt A Tyt-b ntt'tlEztnt. 

.Siippliba X db mlbiw vhKih i* IPid 1(1 
Le EEOdlWDO'Xfljf E<|limb1( IriEll U lU- JtlJ -Trix. 
pnd EprL.lc|i lEAUiziE viibuLlI^ omiBLLTib rpixErdi. 

Lely ij liiir ETpiiZHP fl'JCbiiEnpni ynd the VErjfiPt 
x;»d EHrrniE. HICOEVEIdFEd in ddvElii|imniL kiptL. 

Prihidrilj nilxnilpd ap jn pzBPYippcr^ ILXtibC P 
Eiipcdj I Uhrl IX_ xba ue£ Iu Iee upeIuJ xe x 
bpw ..BTTdxTPcr f kiEP iniirb^ 

.SunplK lE uid 19 ofler Tiyuhitinn Dzilci Itiu 
LH fer Ecnb vplh linb vnlhx^d TEiPblipM flHME 
rdf rb L|S EbHril di> mz OPzr uiibpub Tidizup 
riiitb lEum e Le w dr rnlm * mz frCHTI * Ed 
Iv vefli. dlld 13d Md. Ir-din lAI in AH zoily. 
-uiirbd'ElE Idd dulinH nt dCP e'e uzdlE ll 131 nic. 
npTilr inlbaip iHd- Ebill E tiMS ■EilliTulLz. 
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Lafesf Dafa on 
5HALLCROSS 
AKRA-OHM RESISTORS 
to meet SAH Speein<ations 

The HEW Shnllcrcisi Cnginre'ing Bolildiin R-1 hrizigi you compreiE 
(he^orufial OAd elocrEkbol iloliii oo cloie rDlflrendE pw^ttoev Kioi 
iTMier ieini Aemy, Navy ond .Air Porte Sp*( 7 liE!tiiiom—alio siAroble 
fat pi'a^li^olly any lodifitFlDl opplicoliaiiL A topy vrill glOd'V be 
lerd pn requeir. 


i ^HAlLtltOSS HJiHUFAUmilHC COMPAKr D«pl. PteK. 


Shallcross — fhe only complete 

precision rBshior line! 


CDMMUNICATIQtiS ROL URRLl. iH* o ]i 
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3»f HWKUT ll«f AlfMLit In, CAL*. 
In Cu-ddi — UkHCM B1K1 DC CO, LEb, leiCNTC 


Last RHiiute Reports... 


Tme S40-kc band Ii3£; beconiE a 
hea^lHC ELipic k bFoadcsfitJiti' with the 
pendinj FCC itinjqHicy pr<iixiBaLi fcit 
Ebe Fourth Intcr-ADiirLcHTi liAdio Cdr- 
vcnticii. It jippcai^ ai if Ehc FCC hM 
pTojwattl that Ehc Hitira barnl qI ifiS 
to 5Sfl kc hr- c<jnpnikred as a uuit far 
tlipciiaaiaLi nt Uia aative^itmi. A atate- 
nteiii fikd with the PCC by the hTAE 
itoted tliat the 5<0-i{c prohleni is a 
chBitncL auhj-bit to n*Bqti;atLoii& u ihe 

f*rthirqcnui|' N A R B A owferetice. 
NaB dwUmd Lt la not tbs rcxpepaibil- 
of FIAR to allfKito. a3Fi£b dT 
rllS 5^^1‘-kc chnaineL, Tmt Ijicip 
duty to dev thia cbatitieJ qe' dthv ser^ 
uicta, lEEMlitj the B-ppropi iat€ iBapiuL. 
I rion Df 540 -Ih: bidj to WARBA. NAB 
aUo added that sitiee kt ia a broad¬ 
est trequencf^ it ahodU erhilhly be 
th* hTflidcaatePa pretog-AUvc [i> hitTt 
A voice hi itj idlw;;iti(nis., . . The City 
Esf B^a-cb, Cklifcirnie, hua re- 

caived the first experimental author- 
izaliou to eonscnict a nMi-mtlilafy 
dwe-based radar statitm. The mu- 
ttlcipahty stated that ita ]iV])C»ae tor 
liie reijueaE waj to study the value oE 
radar as an aid in Ehc movecnent of 
ships id periods of mtucEd visibility 
Jr Che Sin Pedro Bay area. . . . The 
Admistici] Society of America wLU 
hold ita twenlieth anciiversvy meeting 
it the Statler !Hdtol, ht New York. 
May 5 to ?, l>r. Harry F. Olano of 
1 RCA Labs wtlJ sqmmBriic devdop- 
menta for cadi oE tha aeasioox, , . . A 
itcw pdant is bein^ buLII Iil Marlon, 
Indiana, for the rnass productlmi of 
RCA 16" Hiatal pirtqre inhejs,, - - Dc- 
Ecrtbinf' the inelkl pieture mhe at the 
recent IRE meeting, H. P. Sttler, who 
jitesented a paper prepared by liiniscEf 
In aaBoeiatlon with J, KetsTj C. T. 
i.atti[ncr and R. D. PanSknitT, deLlarad 
iliat the niEUl cono ia made ol high 
chrmnitiJn siad iilpy and tbe Eacc plate 
in sheet glaaa 1 * 1 " thick. Ttic tube was 
aald to we3e1i eleven poundaf the eame 
approalioata ‘Weight *4 a RP 
IuIk. . . The Ease. PiervidEnce 
Counoil recently appenvad a ccnttcacE 
for the inatallatino of aLtbeen hfolc^rAiL 
PM two-way nnifi tor the police and 
fitB departtnertts of the city. , , , £d 
Hamilton, Eornicrlj widi the AILao B. 
EhiMont Imhoratoriea and a frequent 
conCrlbuEor to Com HUHicATioifa, ia 
I llcjvr with the tebaviston depuctoient of 
ABC IE a Eialioo aogJtieet. . , - An 
uirboroe television aptcnna using i 
hatlooo 6^' Jnng- and 3^' 30 diaoietEC 
and operating with a eoawial ^0343^313- 
sloai line wnJi a rfiarictcristlc impe¬ 
dance of alioOt' ^7 oh-TOE wtjs tesEed re- 
etEitly in New England. Aeoordliig to 
an announpcrriEjit by Ralph Fowdi, the 
antKuta provided exedleot lece^lon 
ef TV mid PM Etations far beyond the 
thKtfetleaJ Tuoge of traiissolttaes. 
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SPECIf ICATIONS 

I FGEauEKCY RAhitili 21 > I a,M id c^dnp 

I SELECTIV^TVi Ahoul fcii-bp || 

ImpcDU ip davn dh Hf -5 Cfclot, 30 db crt IS f 
LyLlt^ aO db dl OP b:pfTi I 

I VQil40E RAFKE: ODD iTKrrv<ihF v 3>3S nclt] 
■tJI Kqi*. VipW-dN rniipB ll /hljfKl mi^ 

Pl]hU4i. iUh' or ivheX b dfvid«d mviin icplq- 

r-qng^l, 

VOLTAGE ACCUHACT; W||Iip ±i^ ■! dll 

I HUH: SwppBPHid bT nr linil' 73 db 

I IWUT IMPEDAMCE 1 nm^itwn Ibr d»a mbn^ 
ri44UfBH4nlb: lOD^UDO cftrtd ‘‘llh Ihpul 

■pnulBr 

I ACCURACV -OF FBEQUEMCV CAIEBBATIOH: 

d= Lt% + I ISH^J 

• HULT-IM CAlkflRATQflS: Rdv bofh ^nllcnv oid 
IxvqiMncy 

m PRICE: TrPF73d-A WAVE ANALYZER }nD.-IU 


T his analyicr offcra the simplcsr, m<ig.c accurate 
and most direct tubrihod of mcastuHn^ chc aniplj- 
cudc and frcqucTicy of [he co.nipocKtits of aDjf cojnplc;i 
ricCtriCiE waveform. 

In it?L KscnciaJs i[ consistj of a hcrcrodyoc-type 
VHCUUlti-tilbc voltJnercr with a highly selective J’f 
filler usin^; ihrec nq^tiam bar^. At only 60 cycles from 
resonance ihc acccouaiiofi is down by 75 dccibcUj ycc 
tuning la very easy by virtne of the 4'CyCle fiat-top 
characEcribtic at fesOfianCc. Scandardi for both voJc- 
age and frequency arc built inCO the analyzer and cart 
be U3cd to check its calibration at any time. 

The Type 73b-A Wave Analyzer is ideally suited 
for hundreds of types of harmrinLc-diairircion mcajurc- 
menta On any type of audio apparatus, broadcast re¬ 
ceivers acid transtnitiers, i:c.lcphonc and public ad¬ 
dress syacems, nscilhitors, ttlUplifiers and other 
vacuum-iubc Circuits; hiitn measurennents on a-c 
operated ccmttnunirariona cquiptneilti harmomc in¬ 
duction studies on tcjcplionc lines 

w^jTf fOR coMPiere data 
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NEW -lip 

430A 


MICROWAVE 
POWER MEIER 


$ 250 **** 

TAia AiTO 


Automatic operotionl Instantaneous 
power readings! Mo tedious calculations 
or adjustments! Read direct in mw^or dbm! 
Use at any microwave trequencyl 


BRiff SPfCfFfCAriOitS 

rgwr«f (tang*: 0,03 mw i* 10 
5 rengei, 5 db Irtar- 
vgtp-, ali* rMdi dbln 

CDinirnmuFly From —30 dbm 
ta + 10 dbm. (0 dbm ^ .001 
Won] 


To JneasuEC jn unknown nnkcwiti^ rf, 
jn.1t omoEct the new MLcro- 

wftvc Peurtr to tkc 200-ohrJi 

btFEefcr in tystcm. This One eom- 

psn power metn d«i ill the Jcst! No 
tedioiLl CdJcuJaling oi kfwb-twj^ing. 
Exeepi fni inLtJd range jdetition in.4 
zero setf opcrattofi Js duiom^ii! 

Yoo ran m*ke diif«t power tadingi 
ijiUtmfij ill mdliwatb /torn 0412 (o 10 
mw, or dbm /lom -20 to +^0 dbm. 
Higher powcri msy be ratiintcJ by 
iduing attermtOri nr dit-bitbonaJ enu- 
pkri to the mkcnwive syitenu Any oF 
y ranges >re ennddy K'locted by i FmnI:' 
pone] i^iitctL Power is read on an open- 
sralc, 4" sqijpre faae m*ter inouiileLl on 
a. flojjiitg pflJieJ 

Tbc new -ifp- 4J0A FW^f Meter 

at^ MU btidge, tne irm oF whidi h 
a iDO-ohm barreter. Ttiir bridge ia iit 
predse hplaace with zero rJ pnwee 
i£rnu ihe EurreCer. When rf power l> 
appiied, Bn ei^uivaJent io audio power 
i$ ^ni^aniiitaUf ttmavtd. The bridge 
temains baJanenk but the <;hDage m 
audio p(»w«r iodJeatu on the vac- 
lium tube wjftmeter. litis tnetcr (hiiF 


jiKHSurtt the unknown tf diiecdy and 
mstanunaouily. 

The -hp- 4>£>A is designed fur me 
with way ZOn obrci hirreCer and mtHiot, 
and may he used over any microwave 
frequency for whieh the rnoonl is de¬ 
signed. The meter ineorp^tnifes ibe fa¬ 
mous -hp- rcsisUrt«-tooed oaciilitar 

t iHocipEe, and is rugged^ httlif 
one, tnoitble-free service, Thetie ate nn 
deiicate fi'nitponenti tn get nut. of ad¬ 
justment. 

for CempFidi] $p«cifi'eniicirU'j VVrJte to 

NCWLETT-PAtKAEt CO. 

Isaac Psa. null a«a4 - e«ia cn?, e^nicfqmiq 


ExtorTKil Barr«t«rt frequeooY 

range dependj un berr^tef 
and tnoiHil. iMual be 2041 
ohms Ut powvr liv^i gf ap- 
praximoi^ly 1 f J rnwi] {Bar-, 
refer ond mount ooi lup- 
pliedd 

Auuraey: — 5V. el fuil acuta 
reading, 

Siia: 1.2^' wide, V' deep, 9'^ 
high. Squam-Foce moter. 

(■oiw*rt 11J v„ 50 cps, M 
waHi. 



PXi4ir Ivpjil'w AuiA'a SI^DtSiiWdldri .iLmell^r llicrranli FTKjuincy Mtiwt 

iiKf StjiiiAr Ctf prfltwT JiTVWw Inm Cinii'irriVi Audld Fneuanep CicCJkilcw ItlfpnuiWvr. 
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